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Universal Car Tenoning Machine— 
Automatic Car Mortising and 
Boring Machine. 


On this page and the following one we 
show two machines intended to work togeth- 
They 
are now on exhibition at Paris, having been 
recently designed by J. A. Fay & Co., Cin- 
cinnati, Ohio. The one on this page is de- 
signed for making all kinds of tenons on 
heavy timbers required in car and bridge 
building, either single or double, also for 
cutting gains on heavy pieces, and for cut- 
It is said to be the 
powerful machine for the purpose ever con- 


er in the construction of railway cars. 


ting-off purposes. most 






structed. The design is somewhat peculiar, 
the main frame being in the form of a goose- 
the 
column for the passage of timbers endwise 
the cutter the 
massive and heavy, and cast in one entire 


neck, with a deep gap formed across 


between heads ; column is 
piece, as is also the sole plate or bed upon 
which the carriage works. 

It hasa very large range, is adapted to a 
large variety of work, and istruly universal, 
as it will make single or double tenons, and, 
with the application. of a gaining head upon 
the top spindle, do all kinds of over-gaining, 
or, by placinga gaining head upon the lower 
spindle, will do all kinds of under-gaining 
on the ends, or, by extending the timber 
through the gap of the machine, will cut on 
any portion of it that may be required. 

3y the removal of the lower cutter-head 
and the substitution of a circular saw, it is 
adapted for all purposes of heavy cutting-off, 
It has another head mounted upon a vertical 
spindle, in bearings gibbed on the inner side 


}of the column in the rear of the tenoning 


This 
head is adjustable up and down, and is ar- 


heads, for producing double tenons. 


ranged to cut to a line or point, coincident 
with the cutter plane of the lower tenoning 
head. 

The tenoning heads run on heavy steel 
shafts, in large, 
which are cast to a cross-slide that is gibbed 
to the face of the column above and below 
the gap. They carry wide knives, and will 
cut tenons up to 6” at one operation, or, by 
repassing of the material, any length of 
tenons desired can be made. Both have a 
vertical motion, simultaneous or independent, 
while the upper cutter has an additional end 


self-lubricating bearings, 
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adjustment for making one tenon longer than 
the other. The cutter-heads are belted by a 
novel system, which secures an open gap for 
the passage of long timber. 

The carriage is self-operating, being driven 
by a screw actuated by friction gears, the 
simple pressure of a lever causing it to travel 


in either direction, or it can be instantly 
stopped. On heavy timber and long work 
the power feed will be found desirable. On 
short work it can be disengaged, and the car 
riage operated by hand. The countershaft 
which drives the spindle for cutting the 


vertical tenons is placed in the rear of the 
machine, 

The tight and loose pulleys are 12'x6 
and should make 700 revolutions per min 
ute, 

The automatic, hollow-chisel, car-mortising 
and boring machine, shown on page 2, is a 
powerful and compact machine, designed for 
freight car work. The principle upon which 


the mortises are. made is that known as the 
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ENTERED AT 
hollow-chisel, with an internal rotating auger, 
which has been employed for about. thirty 


years. Its previous adaptation has been con- 
fined to lighter purposes, such as sash, doors, 
hubs, agricultural implement work, etc., but 
more recently to the heavy mortising required 
in freight car building. It is automatic in 
operation, lays out its own work by means of 
stops, and works with great rapidity upon 
any kind of timber, hard or soft 

The chisel bar is carried in a heavy frame, 
which horizontal traverse 
and the timber, the 
which is regulated by stops. 


movement 
distance of 
This frame 
moves across the top face of a knee, which is 


has a 


to from 


gibbed to the column with vertical adjust 
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to be mortised is gibbed to a sliding frame, 
which allows it to be set toany position, with 
It is ad 
justable to and from the chisel bar, to suit 


the chisel straight or at an angle. 


of which 
Ad- 
justments are provided for moving the car 
riage forward, for regulating the depth of 
the mortise, the position of the chisel from 


the size of material, the underside 


always remains at a uniform height. 


the face of the material, and the adjustment 


of the chisel bar, controlling the mortises to 
be made in the timber. 
Two treadles the side of the 


machine, the pressure upon one carrying the 


are used on 


chisel bar forward, completing the mortise, 


‘while the other will instantly force it back 
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ment to any desired height to suit the mor 
tise to be made, The chisel is made square 
in cross-section, and set into a socket at the 
front end of the moving frame, An auger 


is arranged to revolve inside of the chisel, 
projecting slightly in advance of its cutting 
edge. It is constantly running, the chisel 
being passive, except when making the mor 
tise. As the auger works slightly in advance 
of the chisel, the chips are carried by the 
twist of the auger into the chisel, escaping 
through openings in its side, 


The chisel bar and auger has a slow, re 
ciprocating motion, and will complete a hole 
the size of the chisel used = An inch chisel 
will cut an inch square hole, consequently a 


x4 
ward to complete it. 


mortise 1 requires only four strokes for 
It has a capacity to 
work mortises from 4” to 3’ square, and 5 
The bor 


ing spindle is driven by an idler pulley, di 


in depth, and any length desired. 


rect from the countershaft. 
The bed upon which the timber is placed 





when it is desired to withdraw it from the 
wood, without allowing it to cut its full 
depth. Provision is made, by stops, for 


regulating the length of the stroke, as well 
as the depth of the mortise. 

When once set, and the machine started, it 
will make any number of mortises without 
change. Double mortises can be made with 
out moving the position of the timber on the 
carriage, the adjustment of the chisel man 
drel, at the desired point of the second mor 


tise, being all that is necessary. ‘The ma 
chine is furnished with #3, 7’, 1”, 14” and 
14°’ chisels and augers. 


The tight and loose pulleys are 10x54 
and = should 1,000 
minute, 


make revolutions per 

These machines, together with the one illus 
trated last week, and others, constituting a 
complete line of wood-working machinery, 
occupy floor space 80x88 feet, at Paris, There 
are 26 machines in the exhibit, in charge of 
Mr. W Il. Doane, president of the company, 







English Railroading 


Editorial Cov respondence.) 
As of interest in showing how nearly alike 
speed of two steamships of about the 
same the Cunarders left New 


York just an hour before the City of Berlin, 


the 
class is, one of 
and by securing a pilot at Queenstown, while 
avoiding 
Liver 


transferring thereby 
loss of time 
pool fifteen minutes earlier than we did. Of 
racing—neither of the 
fact that they steam 


passengers, 
in doing so later, reached 
there was no 
boats is a racer—Dbut the 
ed 3.000 miles, out of sight from each other, 
the 
as it were, 


course 


except at the beginning and end of voy 


age, and came out neck and neck, 
struck me as quite remarkable. 
The passengers of the City of Berlin had 


an opportunity of seeing the effect of revers 


ing the engine under full speed. The first 
land seen—if it isn’t a bull to call it land 
was an immense rock 

‘*Skelligs” Rock, I think, 

is the name—looming up 


through the fog at the very 
point of Ireland, The rock 
looked to be 

ably near, and 
the bell to 
clear and distinct, 


uncomfort 

instantly 
reverse came 
and the 


steam reverse did its duty 
without delay. Directly, 
however, the bell to go 
ahead sounded, the ship 
cleared the rock nicely, 
and there was no oppor 
tunity to see how soon the 
engine working in’ back 
gear would have set the 
vessel going astern, Some 
of the overwise ones saw 


great danger after the rock 
was passed, but the captain 
not 
bell 
that 
sighted 


was heard to remark, 
the 
to reverse, 


a minute before 
was 
the 
within five minutes, and if 
the fog 
that it 
far 


rung 
rock would be 


appeared to me 
thick 


secn 


Was hot so 


could not be 
enough away to avoid any 
There had been 
no sun for about two days, 
yet the the 
to show up was down to 
which 


danger, 


time rock was 


within five minutes, 
appears to be pretty good 
fivuring. 

I have traveled a little on 


English railroads—the 
longest run was from 
Liverpool to London, 201 


miles—and am unpatriotic 
enough to say that so far I 
like it 
thing for an 
do is to grumble about the 


I know the proper 
American to 


way traips are run on Eng 
lish roads. I may see 
things to complain of be 
fore I get through, but 


just now [must admit that donot, The cars 


look wonderfully small and light when com 
pared with American cars, but if this suits the 
railroad people I do why travelers 
should tind fault about it. And, 
I am not so certain the 


not see 
as traveling 
small 


is done here, 


cars are not best. In stopping at stations the 
passengers can get out the side doors of the 
the 


American car; so, if 


compartments ina fraction of time re 
quired to get out of an 
the stop is only for two or three minutes, one 
can stretch his legs on the platform. I have 
never seen stops made here where a passenger 
had to travel a half block through the 


to reach the platform, The guardsare really 


mud 


obliging, and look out for the comfort of 
their passengers ; and you always find em 
ployes at the stations, right along by the 
door of your Compartment, to give you in 


| am speaking more particularly 
& Northwestern but 
upplics to others as well. 


formation, 


of the London road, 


assume it 


Cab hire is very cheap in English cities, 


and nearly every one takes a cab to the sta 


tion. At the station he is met at once, before 
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the cab fairly comes to a standstill, by a 








railway porter, who takes him and _ his bag- | 


>in charge, shows him 


icket , puts him into his car, 


va 
marks his bag- 
gage—luggage as it is here 
number of the van it is in, so as to expedite 
My experi 
ence so far is that a passenger with baggage 

here on a much smaller 
than he can in the United 


The porter expects a small gratuity, 


his getting it at his destination. 
can get a train 
margin of time 
States. 
and he earns it. 

I had reasons for being desirous of getting 
a certain train from Liverpool to London, 
but, 
the station, it seemed impossible to reach it, 


knowing the distance from the hotel to 


get a ticket and get baggage all right before 
I explained the 
hotel porter, and about as quickly as you 
tell it he the my 
down stairs and on the cab, and 

him to the driver 


train time. situation toa 


could had acab at door, 


baggage 


word or two from made 


- 
= 
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AvromMatic CAR MORTISING AND 
the latter use his persuasive powers over 
horseflesh in a way that got us speedily to 
the station. Before I hardly knew it I had 
my ticket, was ina smoking compartment, 
and the porter had my baggage marked and 
had given me the number of the van in 
which it was placed. There were three men 
engaged in expediting my exit—the hotel 
porter, cabby and the railroad porter. They 


all expected a small tip 


work involved in persuading 


greater diligence—but they would have said 
nothing had they not got it. As I had 
made the train 1 wanted against what ap 


peared to be heavy odds, 


I never used small coin the 


gave me better satisfaction, or that was 
better earned by those who received it. We 
do things ina hurry in the United States, 
but | could never get a train there under the 
same circumstances as quickly asI got this. I 
mention these things because they are all, 


here, part of railroad travel. 


I had read a great deal about the 


of unchecked baggage, 


cabby for the extra 


Iam bound to say 
using of which 


trouble 


where to get his | 


—and gives him the | 


'less than 
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stories of travelers could be relied upon, a 
good deal of skirmishing and considerable 
delay in London. But about as soon as I 





struck the platform a porter was alongside. | 


I told him how my baggage was marked and 
where I wanted to go; everything looked in 
asnarl around the luggage van, and I saw 
the porter merge himself in the crowd, with 
some misgivings as to when he would get 
out again. He emerged, however, tri- 
umphantly; I looked at my watch when the 
train stopped and again as the cab staried ; 
the time had been 15 seconds less than three 


soon 


minutes. An American baggage master, 
when you could have got to him, would 


have spent about that time in looking at you 
if you were trying to get your baggage in 
fifteen minutes after the train ar- 
rived. I 


| considerable pains to note time for a purpose. 
I had really believed that the American plan | 


his horse to 


and expected, if the’ 


expedited getting along with 
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wonderfully, that it was 
methodical and all that. 


more 


doubts about it now—in fact, I do not be- 
lieve it at all, The English system requires 
the services of more men, but everything is 


done quicker, and, it seems to me, 
Probably, as in many other things, 
tem is best in its place, 
American railroading to 


what is done elsewhere. 


stories 


tell 


Speaking of cab drivers, they are amongst 
the most useful members of English society. 
what they don’t know 


They know all places ; 


about getting you where you want to go is 
hardly worth the knowing ; and when you 


are in a hurry a few pence extra is a remark- 
An English gentleman 
on the steamship told me he paid two dol- 


ably potent factor. 


mechanical, 
I have very serious 


better. 
ach sys- 
but it don’t help 
about 


mention the exact time, as I took | 


baggage | 





lars and a half to get his trunk and _ himself 


toa hotel in New York. He 


believed the 


charge exorbitant, and appealed in vain for 


better terms. A London 


job. Noone 


cabman would get 
but two shillings—forty-eight ceuts—for the 
without experience would be- 
lieve the wonderful utility of cab service in 


ISS9 
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London. Anywhere, at any time, day or 
night, a sharp whistle will bring a cab to your 


assistance so quickly that you will wonder how 


it got there or where it came from. 
like the London cab system would work 
wonders in New York. What is there now 
is not to be compared with that of an Eng- 
lish city of the size of Liverpool, to say 
nothing of London. 

The running time of the 


Something 


train by which I 


traveled from Liverpool to London is four 
hours and twenty-five minutes, or a trifle 
more than forty-five miles per hour. Four 


stops were made, aggregating twelve minutes 
from full stop to starting. From Liverpool 
to Crewe—I do not know the distance, but it 
is something like fifty minutes’ run—the train 
appeared to move slowly; average time was 
not made. Fora time after leaving Crewe 
fifty miles an hour was made, with occasional 
spurts of sixty miles, though these were not 
plenty. Then nearing London the speed 
was not so_ high. We 
reached London ahead of 
time, and it appeared 
though materially better 
time could have been 
made. But the train was 
not more than half the 
weight of American trains 
on roads that will compare 
somewhat with the London 
& Northwestern. 

I had read that the light 
English cars were unsteaay 
at fifty to sixty miles per 
hour, the explanation be- 


ing that they were not 
heavy enough to prevent 


excessive side motion and 
swaying. I found the car 
I was in to be quire the 
There 
was no shaking up at stop” 
ping and. starting, and 
when at the side 
motion very slight. 
In getting away from 
Stations, 


reverse of unsteady. 


specd 
Was 

over — switches, 
etc., there was some. ten- 
dency to unsteadiness— 
rather than in the 
case of a heavy car—but | 
found quite as little trouble 
in writing under full speed 
as in 


more 


American Cars ou the 
best roads. 
As far as | 


have seen, 





all English — passenger 
trains are light in com- 
parison with American 
trains, and the roads are 
straighter and with less 
grade. In building rail 
roads here, when they 
come to a hill they go 
through it, not over or 
around it. It does not 
seem possible to make the 
time on American roads, 
with the heavy trains, that 
is made here with the light 
ones. I mean the time 
that is made some of the fastest Eng- 
lish trains, or the average time of all 
trains. English locomotives, with their large 
driving-wheels, are not fit for train service 
on American roads, nor are American loco 


motives fit for service here. Put an English 


locomotive on an American train, and the 
important element of piston speea is lacking 
while getting up to speed from a stop. The 


engine exerts too little power when running 
But with an English train the 
of much less power is required to get the 
speed up. It makes adifference whether the 
work in eight cylinders full of steam can be 
used in going a 
those in tive or 
full. ~ 

With the American engine on the English 
train there is, at the high speed of English 
trains, too great piston speed. 


slow. exertion 


certain distance, o1 


tive 


only 


and a half cylinders 


The distribution 
of steam is not satisfactory nor economical. 
When the speed of any engine is so great 
that the loss in getting 
the cylinder is excessive, nO one Would expect 
tu gain much power by increasing the speed 




















steam into and out of 
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It would be lost in the work of taking care 
of the steam and inincreased friction. Putting 
out of sight the rather confusing idea of 
leverage, and coming down to the quantity 
of steam handled fora given motion ahead 
of the train, seems to me to make it clear 
why the English locomotive, with its large 
wheels, is not suited to get heavy Ameri- 
can trains up to speed in reasonable time. 
Then consider the loss involved in trying 
to get steam into and out of small ports 
at too high piston speed, and the loss in 
friction incident to the more rapid motion 
of parts under friction, and it seems plain 
that American express locomotives are 
not fit 6or English trains. The systems of 
train service are quite different in the two 
countries, In America it is heavy trains, 
small driviny-wheels, and necessarily mod- 
In England, light trains, 
Here again 


erate speed. 
large wheels and high speed. 
it appears that things are best adapted 
to the different practice of the two coun- 
tries. 

After seeing some hundreds of English 
locomotives they look better than at first. 
They have the appearance of being made 
for business. The little round-topped 
dome looks strong and’ substantial, if not 
ornamental. 
tives in which the dome was covered with 
polished brass, the shape conforming to 
that of the dome. I must say that I 
have never seen anything that looked 
worse. The dome of an English locomo- 
live was never made for ornamental pur- 


I have seen some locomo- 


poses, 

Coming up from Liverpool the locomo- 
tive of a passenger train going in the same 
direction kept right abreast of the car 
I was in for about two miles, so watching 
her work was as easy as watching the 
working of a stationary engine. She 
seemed to me to get right down to busi- 


ness. ok 
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Radial Drill. 





We illustrate on this page a new radial 
drill, brought out by the Bickford Drill Co., 
Cincinnati, Ohio. 

The base plate of this machine is made 
sufficiently heavy and well ribbed be- 
neath to secure rigidity, and to it is bolted 
a short column, having the large round 
base shown. Over the upper portion of 
this column the main column is fitted, 
and is held firmly in place by three clamp- 
ing bolts, which pass through the flange, 
under which there is an anti-friction bear 
ing, allowing the arm to be swung easily. 

The arm is of the box form, raises and 
lowers by power, and carries the drill 
spindle head, which in the larger sizes 
can be turned to any angle, from the ver 
tical down to a horizontal position. 

The machines are back-geared, power 
being transmiued from the cone shaft by 
means of bevel gears and a vertical shaft 
up through the center of the column to 
the top. The smaller elevated table, hav- 
ing T slots on top and at the sides, is 
The spin 
dle has automatic feed and is counter 


furnished with each machine. 


balanced, provision being made for mov 
ing it vertically by hand, either with fast 
or slow motion. 
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The American Bevel Plate Shear. 





We give with this an illustration of an 
improved power shear for plate work, 
made by The American Tool Works, 
Cleveland, Ohio. 

As will be seen, the machine does not 
differ essentially from other shearing ma- 
chines, except in the fact that the main 
shaft is placed at an angle of 30° with the 
horizontal, and the slide being at right 
angles to it, plates are sheared at a cor- 
responding angle, and thus have beveled 
This is effected arrange- 
gears, which, though not 


edges, by an 
ment of bevel 
often met with, is entirely practical. The 
stop gauge is now made somewhat heavier 
than shown in the engraving, and is adjusted 
by a hand-wheel. 


AMERICAN 


The machine is sufficiently rigid and 
powerful to shear rapidly and smoothly iron 
or steel plates up to 2” thick, and angle iron 
up to8 The depth of throat is 10 
the front bearing of the main shaft 54” diam 


wide. 
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eter, and the crank-pin 34" diameter. From 
5” to 6” can be cut at one stroke. The weight 
as shown in cut is about 4,500 pounds. 
Tight and loose pulleys are 16” diameter, 44’ 
face, and should run 175 revolutions per 


minute. 
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“German Copying. 
We are in of a communication 
from a mechanic, now in this country, who 


receipt 


states that he worked two years for the firm 
of Ludw. Loewe & Co., of Berlin, whose 
catalogue we referred to in our issue of July 
4. He states that ‘‘ they started in originally 
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building sewing machines, but, recognizing 
the superiority of American machine tools, 
Messrs. Ludwig Loewe and Barthelmas came 
to this country to try to arrange for their in 


troduction into Germany. Failing in this, 
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they decided to build them for themselves.” 

They bought a lot of tools for their own 
factory in Berlin, and engaged an American 
mechanic, then employed at Colt’s armory, 
to superintend the building of small tools 
and fixtures, and are now, our correspondent 
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‘undoubtedly the leading machine 


tool builders on the continent of Europe,” 


Says, 


employing first-class help, and having the 
best paid shop men in Germany. ‘‘ Besides 
their regular line of tools built from Ameri 
can designs, they build a quantity of special 
machinery of their own design, employing a 
staff of about twenty designers and drafts- 


men to do the work.’ These statements We 


present, believing it to be no more than ren 
dering justice to Messrs. Ludw. Loewe & Co. 
and are glad to note the good effects resul 


ing from the adoption of American ideas 
+ Ds 
Shop Notes. 
By JARNO 
PULLEY DONE UP IN” LEATHER— FOOT 


STOCK SPINDLE NOT UNCLAMPED 
BETWEEN CHANGES 


It is the same man that was running 
his lathe backwards with the turning tool 
upside down. Now he is turning the 
inside of the rim of alight pulley. Upon 
the outside he has tightly laced a piece of 
belting that is a little shorter than the cir 
cumference of the rim. He did this to 
prevent chattering. Tle says that the pul 
ley chattered quite badly before the leather 
Was put on. 

To most of us it looks a little odd to 
see aman do anything up in leather be 
Still, if this 
conveniently prevents chattering, it may 
be the ‘* 


fore Commencing to turn it. 


right way.” In regard to rut 
ning a lathe backwards to prevent chat 
tering, Mephit said : ‘A man should be 
able to turn smooth, and run the lathe the 
right easily tell 
forward or 


way, too.” We can 
Whether a lathe is running 
backward, but to say that it is not run 
ning the right way when itis doing better 
work running backward, may not be 
quite accurate, 

It has ofven been said that the differ 
ence between success and failure may be 


made by a little thing = Many old stories 


must be told again, Every week the 


AMERICAN MAcuinisr is read by some 
young man that has never read it) before 
A foreman in a tool Company in Hartford 
tells of a little thing that 
element in his success 


forms one 
When turning pieces 
that are not heavy and that must be often 
changed, he instructs the workman, ‘ Keep 
the foot-stock spindle and its screw well 
oiled ; set up the binding screw cnough to 
bring a medium tension upon the spindle ; do 

not loosen the binding screw in changing 

from one piece to another.” By so doing, 
he says that the changes are mude in less 
time, and that the work is more accurate 
ly sized. In setting up the binding screw 
the 


betwee bh one 


there may be enough difference i 
pressure upon the spind| 
time and another to make too much varia 
tion in the diameter of the turning, be 
cause of a variation in the position of the 
center, Such a refinement may appear 
over-nice, yet my informant says it is 
Mephit thinks it a bad 


pric tice to move a foot stor k spindle when 


entirely practical, 


the binder screw is set up, because this 
brings undue wear upon both the spinal 
und its screw Phis idea of wear,’ ays 
Gascon, “Sis much a matter of opinion 
formed about something that we are not 
accustomed to sec A liuile thought will 
show that no movin f the foot-stock 
spindle that can be made by hand is like ly 
to wear it so much as the live spindle will 
be worn running by power. Moreover, it 
sometimes pays to wear out a tool quick 
by uses not foreseen by the designer, | 
have for years used a milling machine for 
th SCTEW planer I do not now. Gare 
whether or not it is a good milling ma 


chine, so long as it is a good planer 


oo ae 
Our correspondent, Robert E, Masters 
sails July 24 on the ** City of Rome,” for 


Kurope, having been selected by a popular 

vote of moulders and others interested, to 

represent. the machinery moulders— of 

America in the expedition of American 

mechanics and tradesmen which is to be 

sentto the Paris Exposition and some of 
the manufacturing centers of the old world, 
for the purpose of gathering information. ré 
garding mechanical matters, by Scripp’s 
League of American hewspapers Mr. Masters’ 
selection for this expedition is made the ocea 
sion for a very complimentary account of his 
career, illustrated by a woodcut, in the 
Machinery Voulders’ Journal for July with 
Which journal we join in wishing him a suc 
cessful and protitable trip 





Practical Drawing. 
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cutting plane parallel to the base, then the | 


593. Of course, in adopting the short 
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With this object in view we shall purposely 


section 440, ¢, d4 4, Will be similar to the | method for finding the section of this pyramid | give such dimensions of the frustum of 

By J. G. A. MEYER. base dy by ¢y dy e, fo; the side a, f, will be| we cannot describe from the vertex v, as|a right pyramid which may appear to 

— parallel to ay fy». 4 ¢, parallel to f,¢,, and|/a center a circle around which the sides|be very inconvenient for the purpose of 

EIGHTY-FIRST PAPER. so on; also the angles formed by the sides| of the section are to be drawn, as ex-|making a drawing of the same; dimen- 

aia of the section will be respectively equal to | plained in Art. 593; the center of this circle} sions given in this manner will not lessen 

591. Now Jet us consider what the result|angles formed by the sides of the base; in| will be the point in which a vertical line|the practical value of the problem,. as 
will be when the cutting plane is parallel to| fact, we have precisely the same results as | drawn through the middle of the line a; d,|in practice we have to deal frequently 
the base of the pyramid. those obtained by passing a plane parallel to) intersects the line a, v,. The sections found | with dimensions which may appear to 
In elementary geometry it is proved that|the base through a right pyramid, shown in| by this method and the method similar to| be somewhat awkward to use in making 


if a plane intersects two parallel planes, the 
will be parallel. To 
illustrate this theorem let us refer to the shaded 
This 


Figs. 489 and 489a, with this one exception, | that shown in Figs. 488, 4880, must be exact- 


ly equal to each other, and must also be 


a drawing of a piece of mechanism ; and 
yet if the elementary principles of draw- 
ing have been mastered, dimensions given in 


lines of intersection in Fig. 489 the sides of the sections are all 
at equal distances from the sides of the base; 


and Fig. 491 all the 


similar to the base; if such results are not 
distances between the ! obtained is 








portion in Fig. 4890 (last paper). por then there inaccuracy or a] this manner will not throw any difficulties in 
tion we know to be a frustum of a pyramid, the way in making the drawing, as we shall 
and, according to the detinition of a frustum see in the problem before us. e 

of a pyramid, Art. 583, we know that the upper The distance across corners of the lower 
base a, d, is parallel to the lower base a d; base, which is hexagonal, of the given frus- 
let us now consider these bases to be simple tum of a right pyramid is 7 inches, as shown 
planes, and let us also consider the lateral in Fig. 492d ; the distance between the sides 
face a, 6,4) 10 bea plane ; here then we have of the upper base is 4 inches, as shown in 
two parallel planes a, d, and ad intersected by Fig. 492a ; and the slant height of the frus- 
a third plane a, 4, a ),; the lines a, 6, and a tum is3 inches; it is required to make an 
b will be the intersections of these planes, and, elevation and a plan—vertical and horizontal 
according to the theorem just given, the line projection—of the given frustum. 

a, 6, will be parallel to the line a 4; indeed, According to the given conditions we may 
Fig. 489a makes the truth of this theorem ae either make an elevation like that shown in 
very clear, and it may seem unnecessary to Fig. 41a Fig. 492a, or one like that shown in Fig. 
state this theorem here, but we shall have to | 492+. If we attempt to make the laiter we 
refer to it again when we consider other fig- a b c find that we have not the necessary dimen- 


ures in which the truth of this theorem will 
not be apparent; nevertheless it will 
be applicable, and may remove considerable 
doubt from our minds. 


sions given for the upper base; and if we at- 
tempt to make an elevation like that shown 
in 492a we find that we have not the neces- 
sary dimensions given for the lower base. 
Here, then, seems to be a difficulty; but if 
we have mastered the definitions and theo- 
rems previously given, we can readily over- 
come it; in fact, we will find that by com- 
mencing in the right way we shall not have 
any difficulty to overcome. Let us first de- 
cide which of the two elevations shown in 
Figs. 492a and 492+ is best for us to make. 
In our problem we have the slant height 
given, and since the lines aa; and ec, cin 


SO 


| 
| | 
| 


592. Again, we know that two lines which 
are parallel in the elevation or vertical pro- 
jection must also be parallel in the plan or 
horizontal projection ; hence it follows that 
lines a, 64 and a, b,, Fig 489, which are the 
horizontal projections of the lines a, 4; and 
ab, in Fig. 489¢, must be parallel. Ina 
similar manner it can be shown that all the 
other sides of the upper base of a frustum of 
a pyramid must be parallel to corresponding 











sides in the base ; and furthermore, it must Fig. 491 Fig. 492a represent the slant height (Art. 
: i ; "ig. 4: ~& ‘ hatin 

be obvious that the sides of the upper 585), we shall decide upon making an eleva- 

base of a frustum of a right pyramid must ” V7 tion like the one shown in Fig. 492a. Again, 


be (Fig. 489) at equal distances from the 


since in this figure we require to know the 
vertex Vy. 


distance from a to c, which has not been 


598. If now we consider vad, Fig. 489a, / \ given, we are compelled to draw the plan 
to be the vertical projection of a pyramid, 


first, such as is shown in Fig. 492. 

and Fig. 489 the horizontal projection of the ‘ Now, since we have to deal with a frustum 
same, and a, d; a cutting plane parallel to of a right pyramid we know that the lower 
the base a d, and it is required to determine base is a regular hexagon (Art. 564.) Again, 
the section made by the given cutting plane, ] ‘I aregular hexagon can always be inscribed 
we can find this section in Fig. 489 in pre- ; in a circle (Art. 191.) Hence, Fig. 492, from 
cisely the same manner as we have found any point v, asa center, and with a radius 
the section a, b, ¢, f, in Fig. 488. But of 34 inches—-which is one-half the given dis- 
membering the theorem just stated, we may tance across corners in the lower base— 
describe a circle; through the center 7, draw 
a vertical line v b,, cutting the circle in the 
points b, and e, ; and inscribe a regular 
hexagon as explained in Art. 191 (Problem 
32), taking care that two of the angles 
formed by the sides of the polygon lie in the 
line v dy. 


re 


save ourselves considerable labor by adopting 
the following method, and in the meantime 
obtain greater accuracy. D 

Through the point a, (Fig. 4890) draw a 
vertical line, cutting the diagonal a, d, (Fig. 
489) in the point a,,; through the point a, 
draw a line a, }, parallel to a, 46,. From 
the the vertex v, as a center, and tangent to 








E fs 


mY 49? me i 
Fig. 492a Fig. 492b 


Now in Art. 596 we have seen that any 
section of a pyramid made by a plane paral- 
le] to its base is a polygon similar to the base; 
hence the upper base of our frustum must be 
a regular hexagon. 


aud line a, ,, describe a circle (not shown), 
around this circle draw tangents parallel to 
the sides of the lower base; the polygon thus 
formed will be the required section, 

594. Since the of this 
parallel to the horizontal plane of projection, 
we see the true form and 


Once more, according 
to Art. 564 we know that the axis v } (Fig. 
492a) of a right pyramid must be perpendicu- 
lar to the must also pass 
through the center of the base, from which 
we conclude that the axis must also pass 
through the center of the section a, ¢;, which 
in our problem is the upper base of the 
frustum. 

Therefore in Fig. 492 the point ~, will also 
be the center of the upper base; hence from 
the point v,, and with a radius of 2 inches, 
describe a circle, and around this circle draw 
the hexagon a, by dy é,. 


sides section are 
dimensions of this 
section, and therefore a construction such as 
is shown in Fig. 488/ is not necessary. 








base a ce, and 


595. From the foregoing it follows that 
the section a, 64 ¢, 7, in Fig. 489, is similar 





to the base a, >, ¢, Jy; that is to say, the 
of the will have the same 
proportions as the sides of the base, and the 


‘ ° 409 
sides section 


Fig. phe 


PRACTICAL DRAWING. 


angles formed by the sides inthe former 
will be equal to the 
formed by the sides in the latter, 
596. The theorem given in Art. 591, and 
the remarks in Arts. 592 to 595, are not only 
applicable to right pyramids, such as we 
have shown in Figs. 489 and 489a, but they 


sides of the sections and the sides of the base | mistake somewhere, which must be rectified. 

The knowledge of simple geometrical 
theorems and propositions, which have been 
proven to be true, will aid us in the solutions 
of practical problems, and will often save us 
much labor; in fact, problems which may 
seem to be intricate to a mechanic will be of 
the simplest kind when viewed in the light 
of truth of this state- 
ment will become apparent as we proceed. 

Problem 90. 
598. To find the 


projections of a given frustum 


respectively angles The whole matter is summed 
up in a theorem given in elementary geome 
try, and it is this: Any section of a pyra- 
mid made by a plane parallel to its base is a 


polygon similar to the base 


are not equal. 
Join the points a, 
and a, ; bg. by 5 ¢y, ¢, and so on, by straight 
lines, and thus complete the plan of the given 
frustum of the right pyramid. 

Fig. 492a ; anywhere above Fig. 492 draw 
alineae perpendicular to v 6,. Through 
ihe points a, and ce, (Fig. 492) draw vertical 
lines cutting @ cin the points a and c; the 
line a c is the vertical projection of the lower 
base, and gives us the missing dimension. 
From the point @ as a center, and with a 
radius equal to 3 inches, that is, the slant 
height, describe a short arc; through a, (Fig. 
| 492) draw a vertical line cutting the short arc 
recall to mind some of the former problems. ‘in the point a, ; through the point a, draw 


597. It will be good practice for the stu- 
are also applicable to any other pyramid|dent to draw ona separate piece of paper 
through which a plane is passed which is 
parallel to the base; and we will be correct 
in saying that, in passing a plane parallel to 
the base through any pyramid, the section 
will 


the vertical and horizontal projection of an these theorems; the 
oblique pyramid, whose base is a regular 
polygon of any number of sides ; anywhere 
in the vertical projection draw a line a, ¢d, 
parallel to the base, and let this line represent 
the cutting plane, then find the section in 
in this case} the horizontal projection by the method in- 
an oblique one—and Fig. 491 the horizontal | dicated in Figs. 488 and 488d, also find the 


projection of the same, Let a, d; be the given’ section by the short method given in Art, 


vertical and horizontal 
be similar to the base. 


To illustrate, let 7 a d, Fig. 491a, be the ver 
tical projection of any pyramid 


thus obtained of a right 





pyramid, 


The object in giving this problem is to ap- 





ply the theorems previously given, and also 
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a horizontal line; through c, (Fig. 492) draw 
a vertical line cutting a,c, in the point c; ; 
join the points ¢,,c, and a, a, by straight 
lines, also draw the vertical ) 6, which, of 
course, must pass through the centers of the 
lines a c and a, ¢, ; this completes the eleva- 
tion of the given frustum. 

Here, then, we see that, although the dis- | 
tance from a to ¢ was not given, we did not | 
have any difficulty or extra labor in finding | 
it; the whole imaginary difficulty dis- 
appeared in applying the elementary 


principles previously given, and by 
commencing the right way, namely, 
in drawing the plan first, and this 


certainly does not involve any extra 
labor in making the two views of 
the given frustum of the right pyra- 
mid. 

Directions.—In the space marked 
(Problem 90), draw the vertical and hori- 
zontal projections of a frustum of a 
right pyramid whose dimensions have 
been given in the foregoing problem. 
Use 3-inch scale. 

In working drawings, one elevation 
of this frustum is sufficient; hence if 
Fig. 492a@ has been drawn, then Fig. 
4926 will not be required. But for the 
sake of practice, and for the sake of 
testing the accuracy of workmanship, it 
is advisable to draw both elevations of 
the frustum. These should be drawn 
without finding the points 7 and 7, in 
Figs. 492a and 492d. After the eleva- 
tions have been completed, then prolong 
the lines a a, b b3, cc, if all these 
lines meet in one point », we may con- 
clude, until another test has been made, 
that so far our construction is correct. 
The next test will be to prolong the lines 
€s 1,56 S71. 45 @, and b, b, (Fig. 4920) ; 
if all these lines meet in one point 7, 
and the points 7 and v, lie in one hori- 
zontal line, then the whole construction 
is correct. If one of the points v and v, 
is higher than the other, or, in other 
words, if the altitude of the pyramid 
differs in Figs. 492a and 4924, then the 
bases in one of the figures, or both 
figures, have not been correctly drawn. 
The mistake should be found and cor- 
rected. 
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Details of Sweet’s 16-Inch Engine 
Lathe. 


By Pror. C. I. Kina. 


( Concluded.) 





The novel features of the foot-stock 
are principally in 
the device for 
swinging it out of 
the true plane, and 
in the compression 


its general form, in 


sleeve. The center a 
in Fig. 34 is the 6c 
same as that in the Ae ——— = 
head-stock, and is <i || ene 
interchangeable. - ea 


In drilling for the 
screw and center, 
stock left as 
shown at nv, for a 
nut for the center 
to screw into. A 


g th 


: Melt 
1S 


"— 


and it is the best device for the purpose that 
I have seen. 

The eccentric device for clamping to the 
bed of the lathe is similar to many others in 
use, except that the shaft is placed length- 
of rather than across the bed. The 
foot-stock rests on a plate P, Figs. 34 and 35, 
which is fitted to the bed. The nut 


wise 


which receives the screw s’ for the transverse 
movement, terminates on its under side ina 
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side for the nut, and is carried back and forth 
with plate P by four projecting parts p p, 
which prevent it from catching during end 
movements of the foot-stock. 

In Fig. 88, a longitudinal section of the 
countershaft The 
and sleeve S are one casting, the fast and 
loose pulleys being fitted to it. The shaft S 
is fastened in che hangers by set screws, and 
not 


is presented. cone (C 


does turn. Holes for oil reservoirs are 
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steel sleeve S is 
left fitted the 
spindle, and the 
bored 
large enough to re- 
ceive it. 
inches long, and is 
conical at each 
end. These cones fit counter parts in the 
casting at 7 7. The sleeve is split in four 
parts at the ends, to allow contraction of the 
diameter, and is caused to travel endwise by 
the nut V, and handle J/, Fig. 34, alsoshown 
in transverse section A Bat JN, Fig. 35. The 
thread in this nut hasa pitch of one-half 
inch, and is divided into eight parts. <A 
small rotatory movement of the nut thus pro- 
duces a comparatively large end movement. 





to 
is 


casting 


S is nine 


The compression occurring at points so far 
apart, gives an exceptionally rigid support, 

















DETAILS OF 16-INCH 


cylinder which fits in a hole / in the plate ?, 
Fig. 34. 
extends across the plate, and has half its 
thickness in the plate and foot-stock, the 
foot-stock may be turned around through 
The clamping plate 
needs to be removed in this operation. 


3y withdrawing the bar B, which 


several degrees of are. 
0 

This plate also serves to bring the spindle to 
its true plane in resetting, by causing press 
of the bar B&B. 


36, is shown 


ure on the side 
block (C’, Fig 
Fig. 34. The 


The clamping 
in section at (’, 
block has a recess on its under 











pe 
ch 
‘Qn 









r 





Jin ? 


eee 
WON, 


= 


y 
The hanger // is represented in side eleva- 
tion at Fig. 39, and in plan at Fig. 40. 
A brake block +, for stopping the lathe, is 
shown on the main shifter bar s 
side elevation at b, Fig. 41. 


and in 


In using the lathe, these points of difference 
between it and the ordinary lathe present 
themselves: It is driven by a single belt and 
when the belt is thrown off, the brake is put 
on the counter to stop the lathe by the single 

motion of the shipping lever. Friction 
stick, and when the 
operator attempts to stop the lathe it 


clutches never 
stops, and does not run backwards. 
When the operator wishes to change 
the belt on the upper cone he does not 
have to try four or five times to throw 
it and then for a pole. When he 
wishes to throw in the back gear he only 
motion make. When he 
wishes to bore a taper hole any given 


ro 


has one to 
taper to the foot it is only necessary to 
set the head-stock to the mark. When 
he wishes to operate upon a piece Jess 
than 4° thick and up to 24” in diameter 
it will swing in the gap of the lathe, and 
that without any change in the lathe 
either before or after. When he wishes 
to set for any pitch screw he has no 
or put on. The lathe 
cuts 24 standard threads from 34 to 28, 
4 fast as 
when screw cutting, so that twenty four 
fine threads can be cut. 


gears to select 


and feeds for turning as 
In screw cut- 
ting, the slide may be run back and 
forth by reversing the screw, or the nut 
thrown out, the slide run back by hand, 
and the nut thrown in, without stopping 
the lathe at all. 

The forward feed and cross feed are 
so proportioned that, if both are thrown 
in at the same time, the cut will be at 
the angle of 60°, and so the lathe centers 
turned correctly. If a lot of pieces of 
unequal length are to be turned taper, 
the head-stock set at the proper taper, 
the foot-stock brought in line with it, 
and the work done the same as straight 
work, and that, too, without moving 
The 
foot-stock can be removed from the lathe 


the foot-stoeck center out of truth, 


without disturbing any part of it. 


>: — 





Literary Notes. 


IRON VIADUCTS FOR HIGHWAYS. By J. 
A. L. WAppDELL, Consulting Bridge Engineer, 
Kansas City, Mo. 

The above is the title of a pamphlet 
written in the interests of both scientific 
engineering and true economy of con- 
struction, The author points to the 
importance of of 
viaduct designing 
more attention 
than it has hitherto 
received, and says: 


giving the subject 


“e 


sridge design- 
ing in the true 
sense of the word 
has become a spe- 
cialty, but, unfor- 
tunately, most of 
the highway 
bridges and via- 
ducts built in this 
country show in- 
disputable evi 
dence that they are 
the work of inex- 
perienced hands 


[Ds 














LATHE 


drilled into each end of this shaft and screws 
fitted 
oil holes are then drilled through the hanger 


are to them at the end, and common 
hub into the reservoir, and a set of distribut- 
ing holes are drilled in the reservoir which 
lead out through the sleeve to the loose pulley 
on one end, and to the sleeve only at the 
This distributes the oil thorough- 
ly, and is not likely to fail in its feeding. 
The B, for shifting the belt 
cone, is shown in dotted lines, where it passes 


other end. 
bar on the 


under the cones. 


= 
= 
= 


instead of that of 
| experts. The rea- 
| sons for this are 
not difficult to dis- 
} cover. Inthe first 
place, the prelim- 
' inary study of the 
crossing and the 
lay-out of spans 
are made either by the city engineer or more 
probably by one of his assistants. Now, no 
matter how good a city engineer aman may be, 
unless he be thoroughly posted in the designing 
of iron-work, and unless he has made a special 
study of viaducts, the lay-out which he will 
determine will be both faulty and far from 
economical, Next, the method of letting the 
contract is often a cause of very unsatisfac- 
tory results. Too often the work is adver- 
tised and thrown open to general competition 
upon very meager data, viz.: span lengths, 
widths of roadway, and sidewalks, live load, 
and what is termed ‘factor of safety.’ Every 
highway bridge concern in the country is at 




























































































ists and 


AMERICAN 





MACHINIST 


[Juny 18, 1889 





liberty to bid in such a case, and, as the 
contract nerally goes to the lowest bidder, 
the chances are in favor of the work being 
taken by incompetent and _— irresponsible 
parties. These parties usually entrust the 


detailing of the structure to draftsmen who 


reccive salaries not exceeding one hundred 
dollars per month It is preposterous to 
imagine that such men are capable of 
successfully grappling with and solving 
some of the most intricate problems that 
occur in engineering practice, The complete 
designing of a viaduct upon a grade (as is 
gencrally the case), crossing railroad tracks at 
various angles, most spans being on a skew, 
and seldom two skews being alike, the rail- 


road tracks having different elevations, with 
the distance from floor surface to clearance 
line below to be kept at a minimum, and the 


matter of longitudinal and lateral expansion 
and contraction to be properly provided for, 


involves the employment of as much care, 
patience, technical training, judgment, abil 
itv and experience, as will almost any prob 


lem to be met with in engineering practice.” 


The foregoing statements, we believe, 
point out clearly the reasons for the failure 
of some of the structures erected, and the 


consequent disappointments, and loss of capi 
That there are 
highway bridges and viaduets defect 


tal invested. in this country 


many 
too true: but 


ive in design is unfortunately 


to sav that most of these structures show. in 


disputable evidence that they are the work 


of inexperienced hands, is a statement some 
what severe, particularly when it is remem 
bered that even experts will not agree on all 


the details of construction. The failure of 
some structures erected at the expense of the 
taxpayer » traced to the 


ference of political influence rather than to 


may often be inter 


the incompetency of the city engineer, 
The author points out faulty designs, and 
hints relating con 


gives valuable to proper 


structions of viaducts; on the whole the 


pamphlet is well worthy of a careful perusal 
consideration. He concludes 


and earnest 


with instructions relating to the manner in 
which the contract for a viaduct should be let, 
that the parties who furnish the 


obtain a structure 


in order 


money may which will 


answer all reasonable requirements ata 


minimum cost, and 

‘*'The first step to tuke is tocall in’ consul 
tution a specialist of acknowlcdged ability, so 
as to determine what are the necessities of 
the case, and what kind of structure it) is 
advisable to build; the next, if time presses, 
as it generally does in this country, is to have 
this specialist. to: prepare a general plan’ and 
elevation of the proposed structure, together 
with diagrams of stresses and sections, a sufti 
cient number of sketches of details to illus 
trate the weneral Character of the design, an 
approximate estimate of the quantities of the 
various materials and complete specifications, 


says : 


then call for bids upon schedule prices, 
limiting the shipping weights of metal toa 
variation of two per cent. from those called 


for by the strain sheets and detail drawings, 
allowing only reputable builders to) bid, and 


awarding the contract to the bidder whose 


tender, everything considered, appears to be 
most favorable to. the partics who pay for 
the work. ‘The next ste p is to have the spe 
cialist prepare detail drawings so complete, 


that all the dimensions of every portion of 
the structure will be accurately determined, 
said drawings to comply in general with the 
specifications and the preliminary drawings ; 
the next step is to engage a competent and 
trustworthy inspector to follow) the iron 
through mills and shops, to see that the qual 
ity of material and workmanship be as | good 
as specified ; the next is to engage a compe 
tent and reliable superintendent to look after 
the erection, and sec that all the work of 
both substructure and superstructure be done 
in strict accordance with the specifications, 
both inspector and superintendent reporting 
to the specialist who prepared the designs; 
and the tinal step is to have the latter ex 


amine the comp yleted structure, so as to offi 
cially xecept it before the contractor be paid 
for the work. 

This we believe to be sound advice, and 


should be follows dl 








Improved Center Gauge. 


Phe accompanying illustration shows an 


improvement which has been made upon the 


familiar center gauge so long machin 


tool 


used by 


makers Who care for accuracy 


|sandths of an 





in the angle of lathe centers, and in the grind- 
ing and setting of threading tools. The angles 
and the general form, of course remain the 
same as before, the improvement consisting 
addition of atable giving, in thou- 
inch, twice the depth of the 
most commonly used pitches of VY 

threads ; the depth of others not 

table 


in the 


given by the being obtain- 


able by doubling or taking half of 
figures given, 
from the 


These figures sub 


tracted outside diameter 


DS Mati 
API f 


ale 


| making core prints, fitting joints, etc., 
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large- 
ly dispensing with the use of the butt-plane, 
chisel, saw, miter-box, square, etc. 

Quite a number of new improvements have 
been introduced, and it differs essentially 
from the old styles. One of the new features 
is the circular way in which 
the knife-head travels. This 
circular movement of the 
knives gives a drawing as well 
as a shearing cut. For in- 
stance, in cutiing a piece of 


hil 
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of a screw of course give the diameter at bot 
tom of thread and the proper size of tap drill. 
This is an improvement which we think will 
be appreciated by all who use the center 
Darling, 
dence, R. 1., are the 


gauge. grown & Sharpe, Provi 


makers, 
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TRIMMER. 

i-inch stock 4 inches of the 
knife readily be 
seen, the wear is distributed on the knife, and 
it keeps sharp much longer than if it moved 


inches wide, 1% 


edge is used, and, as can 


ina straight way. Also much less power is 


required than if it moved ina straight way. 


Slide rod 

















Fig. 
MARSHALL'S VALVE 


Universal Trimmer. 
The accompanying cuts represent 
style of universal lately designed 
by Mr. Jos. W. Oliver, of the Grand Rapids 
Machinery Co., of Mich. 
to be pattern 
doing such work as 


a new 
trimmer, 
Grand Rapids, 
The machines are used on the 


makers’ bench, to aid in 


putting draft on patterns, fitting segments, 





5 
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GEAR. 
The adjustable handle is a new feature, 
which enables the operator to use it as best 
suits his convenience. The device by which 
the knife head is moved is simply a lever 
fulcrumed at its lower extremity, and pro- 
vided with a covered slot, which works upon 
a roller fastened to the bed of the machine. 
The adjustable gauges are worked on 


piyots, and lie close to the knives, thereby 


preventing the back edge of the wood from 
breaking down. Care has been exercised to 
make the machine heavy and rigid, with am- 
ple bearing for all wearing surfaces. 

The bed of machine is graduated so that 
the gauges can be set square or at any 
desired angle. 


Dm. 


Marshall’s Valve Gear. 


One of our correspondents asks for an 
illustration and description of the Marshall’s 
valve gear used on marine engines. Our 
limited space in the question and answer 
columns does not permit us to give it there, 
and we therefore give below a description, to- 
gether with a drawing of it, taken from the 
‘‘Marine Steam Engine” by K. Sennett. 
‘‘This arrangement of slide-valve gear, which 
has been fitted toalarge number of marine en- 
gines,isillustrated in the accompanying figure. 
In this system only one eccentric is used, the 
end of the eccentric rod being attached to a 
rod hung from a pin on the reversing shaft 
lever R, by which it is constrained to move 
inanare of acircle inclined to the center 
line. To an intermediate point P, in the 
eccentric rod, a connecting link is attached, 
which communicates the necessary motion 
to the slide-valve rod. By adjusting the posi- 
tion of the reverse lever R, any desired de- 
gree of expansion can be obtained or the 
engines reversed as required. In this system 
there are few working parts, and distribution 
of steam both for full power and for expan- 
sive working is satisfactory.” 


LETTERS FROM PRACTICAL MEN 





The Eiffel Tower vs. Gravity. 
Editor American Machinist : 

I would like you to throw a little light on 
the first paragraph of the clipping I enclose, 
and which I cut out of a daily paper. 

Though the author speaks like one having 
authority, it would require a large grain of 
salt to make me swallow the statement made, 
until the ‘‘ why” and ‘‘ wherefore” are ex- 
plained. 

Do you know how it could be “ lifted by 
four men of average strength,” or, more re- 
markable still, how six thousand four hun- 
dred tons can be made to press with less 
weight on the foundation than a man sitting 
in an arm-chair, and such being the case, 
why they want a foundation at all? X. Y. 


| We do not print the clipping referred to, 
for the reason that we have already done so 
in our issue of May 30, in which it is com- 
mented upon by a correspondent. It is 
scarcely necessary to say that it refers to the 
Eiffel Tower at Paris, and isan item which is 
making the rounds of the newspspers, and 
will probably continue to do so, notwith- 
standing its absurdity ought to be at once ap- 
parent to a child. 

There are under the tower some machines, 
constructed upon the principle of the hy- 
draulic means of 


press, by which one or 
more of the corners or legs upon which it 


can be raised or lowered 
the weight evenly, and keep the tower in 
proper position. The levers of these presses 
can easily be worked by one man, and, of 
course, could be made to be worked by a 
child just as easily. It has been inferred 
from this that it pressed upon the founda- 


rests to distribute 


tion With less weight than that of a man, 
and, in order to account for that, the canti- 


lever principle was brought in. The extent 
to which the item is being copied is an excel 
lent indication, of the prevailing ignorance 
regarding the simplest physical laws, 
explains why 


and 
easily hum 
bugged by any new and startling scheme for 
overturning the laws of nature. | 


people are so 


Prof. Sweet's Lathe, 
Editor Machinist: 

Mr. Joseph Harrop’s criticism on the six- 
teen-inch lathe, in the AMERICAN MACHINIST 
of June 20th, is correct as regards the center 
or at least to a certain extent. 
good in many places as the old sort, but in a 
few cases it is much better. As regards the 


American 


rest, It is not so 





foot stock leg, it intentionally performs no 
































Jury 18, 1889] 


duty except to support the weight, and, as it 
is about twice as strong as the generality of 
supports placed at that end of lathes of this 
size, or as it will sustain a breaking load 
of about 300 tons, and has not much over a 
half ton to carry, it ought to do. It 
is not intended to resist the twisting 
strain due to the cut—for the reason 
that it is believed if it had the power 
to offer any aid whatever in this way, 
it would also have the power to twist 
the bed, if rested upon an uneven 
foundation. The intention was to 
make the bed able to attend to its own 
business ; yet, had it to be done over, 
I should adopt the box form, which is 
infinitely better. And in this connec- 
tion I wish to add that, were I to again 
wrestle with the problem, I would 
wholly change the lead screw system 
for screw cutting. That is, adopt a plan once 
explained in the AMERICAN MACHINIST—use 
8 or 10” long, with a nut of the 
the screw to be adjustable at any 
point along a splined rod. 
will tind out is the only possible 
way to maintain true pitches for 
every-day work, and even this 


a short screw 
same length, 
This some one 


AMERICAN 


by Prof. Sweet seems to be sufficiently well 
shown, and we publish herewith the figure 
alluded to, just twice as large as before. By 
referring to the description in issue of June 
20 it will readily be understood, and its in- 
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the tool. All who have had experience with 
protractors will perceive that, for use in the 
shop, this feature adds very much to their 
range of usefulness and convenience. At 
the same time the jaw can, of course, be 
readily slipped off when it is desired to use 








~ 


airing his own ideas than of arriving at 
any results that might be of practical value. 
Sometimes, after consulting over a piece of 
work, a very simple method is arrived at 
simple that we wonder afterward why 
did not think of it before. The part of a 
frame shown in Figs. 1 and 2 is one 

of those jobs that at first looks a little 
troublesome for moulding, and vet, 

upon examination, the trouble Van- 

ishes. Figs. 1 and 2 are views show 

ing part of a frame with two boxes 

cast on the The shape of this 

frame was such as to necessitate Cast 

{ ing the boxes down; it will be seen 
that there is not enough room to draw 
in the boxes, the sides A and B not 
being thick enough to allow it. This 
difficulty may be overcome by making 
the pattern as shown, Make the boxes 


sO 


we 


sides. 











SOMETHING FOR 


genuity must, we think, be greatly admired. | 
0 ee 





New Bevel Protractor. 








will require that there be a club 
suspended over every lathe, im- 
bued with a spirit of chastise- 
ment—self-operating whenever 
the latheman the 
wrong. 

As there has appeared in the 
AMERICAN MACHINIST, and 
other journals, illustrations of 


uses device 


lathes from which some might 
think features in this have been 
copied (such that of a 
pedestal full width of the head- 


as 








stock at one end, and a single 

leg at the other) a feature of 

which there are a number of 

examples in the Paris Expo- 

sition—I wish to say that so 

much as there is specially dif- 

ferent in this lathe from the 

ordinary kind grew out of a 

series of short papers read be- 

fore our Mechanic Arts Stu- 

dents at Cornell, and afterwards 

published in the Polyte chnie Reciew—in which 

every part of a lathe was treated by itself, 

and the argument weighed as to why any 

particular form ought to be better than all 

other forms. From this train of argument 

the drawings from which 

the most of your cuts 

were produced were 

made in 1878 or ’79 with- 

out any great expectation 

of their being executed, 

If there is any merit in 

the various devices which 

tool builders can be in- 

duced to imitate, the col- 

lege machine shop at 

Madison will have been 

of that much use at least, 

Unfortunately, what I 

have long considered the 

gem of my contrivance, 

shown in Fig. 18, page 

2. of the June 20th num 

ber of the AMERICAN 

Macuinist, is shown on 

too small a scale to be 

readily understood, and 

the word rims, instead of 

pins, in the description, 

adds to the confusion, 
Joun E. SWEET. 


Fig. 


{There were a number Gear 
of things to 
sidered in deciding what 
scale to adopt for the 
detail drawings of Prof. 
Sweet’s lathe, and chiefly 
on account of our limited 


be con- 


space and the large num- 
ber of drawings required, 


we felt compelled to make them as small as 


possible consistent with clearness ; and, even 
though the scale adopted was rather small 
for some parts, we thought it better to ad- 
here to the same scale throughout, to avoid 


All except the part referred to 


confusion, 








‘in contact until both others are 
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BEVEL Prt 


ing a new bevel protractor, which, beside 
for 
graduated semicircle and pointer, as shown 
has, fitted to the blade, a sliding jaw or arm 


having an improved construction 


which is attached and clamped in the same 





the 





big 


PATTERN MAKERS. 


the protractor without it. The makers are the 
Morgan Machine Co., Cleveland, Ohio. 
seam 
Something for Pattern Makers. 





loose, and locate them on the sides of 
pattern with loose dowel pins that can 
be pulled out while ramming up ; two 
cores are made and dried for the boxes, 
and rammed up with the pattern to 
(’, after which the are taken out, 
and the sides of boxes 1, 2, 3, and the bracket 
fare drawn out; replace the cores, and cover 
over with sand, finish ramming up and roll 
over flask. There are other ways of making 
this pattern, as IT have hinted; a core 
print might have been put on 
the pattern, as shown by dotted 
lines, and a core-box made with 
the box pattern inthe core box, 
butit Was thought that the above 


COTES 


way of doing it was cleaner 
this plan is adopted on many 
jobs where there is not room 
enough to draw in the loose 
pieces. 

‘Be sure you are right, and 


then go ahead,” is an old saying 
that needs reiterating in the pat 
tern shop, because that is the 
birthplace of mistakes; and in 
saving this | do not intend any 
reflection on the pattern maker 
but rather the reverse. 1 think 





We present with this an engraving show From the fact that there are so many 
iE al Ss Se ares 1m 
THE MORGAN MACHINE 60. 
CLEVELAND 0. 
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different ways in pattern making and mould 


great deal of discussion at times in the pat 
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stand their business, good is 
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ing of doing the same kind of a job, arises a 


tern shop and foundry, and whenever it is 
» carried on intelligently by men who under 
sure to result, 


the responsibility that rests 
upon the pattern department, as 
10 whether work turnsout right, 
is equal to that of the drawing 


room; for while the drafts 
man is) responsible for — the 
design, upon the pattern) ma 
ker rests a large proportion 
of the responsibility of exe 
cuting that design. The lia 
bilhy to mistakes is reduced 
considerably when the ma 
chinist’ takes hold) where the 
pattern) maker and = moulder 
have left off; the machinist’s 


partis no doubt the most im 


portant as) to the workmanship — and 
right working of machinery—he can make 
it good, bad or indifferent; but mistakes 
in measurement he is not so. liable to 
as the pattern) maker, because the ma 
chinist has the casting, and is given the 


drawing of it, with in- 
structions finish to 
drawing, 

_ When a pattern maker 
is given a drawing he 
has toimagine the cast 
ing before him, and build 
something that will pro 
duce it; it may be called a 
pattern, but often it 
really not a pattern of 
What is wanted, because 
of the complexity of the 


to 


is 


casting; it is sometimes 
all core-boxes and no 
pattern, and here is 


Where the responsibility 
comes in, and will, | 
think, explain why the 
pattern shop is the birth 
place of mistakes, 














Ne oe 
This secures all Gear in place . 











Of mistakes 
ought not to occur; but 
as long as pattern makers 
are fallible, like other 
folks, they will occur 


course, 

















19 
This arrangement prevents putting either 


out, 

















Fig. 18 


Pror. SwEEt’s L 


manner as on a slide gauge. This jaw bein 


at right angles to the blade, and in the same 


plane as the swiveling head, it may be used 
for gauging the angles of lathe and planer 
tools, and at the same time can be so set on 
the blade as to gauge the thickness or size of 























sometimes, though the 
ulmost precaution may 
be taken. IT am = always 
suspicious of the man 
that never makes mis 
takes; he is not to be 
trusted. It has not been 
my intention here to de 
fend those careless pat 
tern makers who are con 
stantly making blunders, 


LZ but to show that, from 
the nature of the trade 

of machinery — pattern 

making, there is more 

ATHE. danger of errors being 
made in that branch of 

machinery building 

g | and the chances are that the best way will be than others, and [do think that the 
arrived at. On the other hand, there are careful, industrious workman who seldom 


those who are so eager to advance their own 
ideas, and have them carried out, that they 
are unwilling to consider those of others—such 
an individual is not likely to be very profit 


able to any concern, for he thinks more of 


makes an error is worthy of consideration 
when he happen to be caught—for 
such aman usually feels bad enough over 
his mistakes, without having any one try to 
make him feel worse, P, 8S, Dingey, 


does 
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Laziness. 


A writer in the AMERICAN MACHINIST once 
spoke of mental laziness as something quite 
distinct from that kind of that 
prompted men to do as little work with their 
hands as will enable them, in shop talk, to 
keep their job. 
apt at the time, but the drift of events since 
then leads to the serious questioning of 
whether there is such distinction. If there is 
not to stand in imagi- 
In fact, 
the idea which many men appear to have, 
that they can be lazy in using their brains, 


laziness 


The expression seemed very 


none in fact, it ought 
nation, because it may do harm. 


and the contrary in using their muscles, has 
probably already done a good deal of harm. 
We believe that a man who is mentally lazy 
is also physically lazy; in other words, that, 
while laziness may tind stronger expression 
in some directions than it does in others, still 
there is no proper use for the qualifying ad- 
jective. 

There is no intention of following this 
with a homily on the subject indicated by the 
title, but it is a fact that there is a disinclina- 
tion for brain work on the part of young 
mechanics in this country, and it is having a 
serious effect on the standing of American 
workmen. The young mechanic who tries 
to get along with as little knowledge of me- 
chanics as his grandfather possessed, is rea- 
sonably certain to have a harder time getting 
a living than his progenitor had, and the 
prospects for rising in the world of his voca- 
The men 


tion are not worth considering. 


who use their brains will be the ones to re- 
ceive advancement—receive it as a reward 
of industry, and in no sense as a favor. 

A man who is too lazy to think about his 
work, and to study to theend of knowing 
something of the principles underlying the 
art, not only will not get any higher in the 
scale of workmen, but he is too lazy to do 
his work properly if there is opportunity to 
He is the man will be 
left behind in the race all the way through. 

At the present time it is much the custom 


the contrary. who 


to start evening schools for apprentices and 
mechanics, and the fact that only a small 
percentage of those who begin in these 
schools remain longer than a few weeks, is 
discouraging to those who spend time and 
If the future of 


the two classes—those who desert the school 


money to get them going. 


watched, much 
We will not say that all 
who remain will eventually find their way to 
the head of great 
ments, but they are in the way of doing so, 


and those who remain—is 


may be learned, 
manufacturing establish 
and are literally certain of finding themselves 


There 
opportunity for all to become generals, but 


rewarded for their industry. is not 
there are required, in mechanical pursuits, 
many lesser officials, and there is always room 
for the best privates. 

The other class—those who lack the energy 
to persevere in the school—will be equally 
lazy in the shop; that is, they will be as 
lazy as they dare be. They are those who 
never see anything but dollars and cents in 
go through the world be 


moaning their fate. 


their work, and 


The reference to the evening school is typ- 
ical only. Such schools are undoubtedly 
valuable auxiliaries, but by no means a neces- 
sity to those who are determined to advance. 
The apprentice or journeyman mechanic who 
sees the necessity for knowing something be- 
yond his daily work routine can get along in 
the path without the school if the school is 
beyond his reach. He ean find his oppor 
tunity in the mechanical literature of the day, 
and in cultivating the habits of thought and 
observation in relation to his daily work and 
surroundings. It is 


said of Kossuth, the 


great Hungarian patriot, who afterwards 
captivated the English-speaking world with 
his almost matchless oratory, that he learned 
the English language from the Bible and 
Shakespeare while in captivity. What a lesson 
for those who ** lack the opportunity.” 
abe -- 
We lave already alluded to the fact that 


engineer Bourke, of the ‘‘Calliope,” had 


been promoted for his bravery during the | 


storm in the harbor of Apia. It now ap- 


pears from the report of Passed Assistant En 





gineer Harris Webster, who was in charge of 
the engines of the U.S. vessel ‘‘ Vandalia” 
at the time of her loss by the same storm, 
that every man in the engineers’ department 
did all that his duty demanded in the most 
heroic manner, sticking to his post until the 
last minute, and the ship had struck, when 
the engines were stopped without confusion 
as though the vessel had come to anchor, 
when all hands came on deck by order of the 
captain. 

The whole affair at Apia has brought out 
prominently the fact that there are very im- 
portant duties to be performed below deck 
on board a steam vessel—duties which at 
times require of those who must perform 
them the utmost bravery and coolness in the 
presence of imminent danger—and danger 
made all the more appalling from the fact 
that it cannot be seen or accurately estimated 
by them. 

It is gratifying to reflect that, though not 
rewarded by the saving of their vessel, as 
was the case with the Englishmen, our own 
were equally brave, and_ therefore 
equally deserving of success in their struggle 
with the furious elements. 


men 


> —— 
Death by Electricity. 


The various electrical journals—and many 
of the daily papers—continue to discuss with 
much apparent earnestness the question of 
execution of criminals by electricity—a dis- 
cussion which has apparently been stimu- 
lated by the efforts of counsel to save the 
life of a murderer condemned to death, on 
ihe plea that execution by electricity, as 
called for by his sentence, would constitute 
cruel and unusual punishment within the 
meaning of the Constitution, which prohibits 
such punishments. 

The lawyers in arguing the matter are, of 
course, not very particular to confine them- 
selves strictly to facts regarding death by 
electricity, and the daily papers, and even 
some of the technical journals, seem to at- 
tach as much weight to what is said by them 
in their arguments before the court as if it 
were said by a competent electrician or 
physiologist declaring his honest and un- 
biased opinion. 

But the theme most dwelt upon by our 
electrical contemporaries is the uncertainty 
of electricity as a death-dealing agent, and, in 
their zeal to defend it from the charge of 
being dangerous to life, they almost make it 
appear that it is only by taking almost in- 
finite pains, and having everything in the 
most favorable condition for it, that electric- 
ity can be made dangerous at all, and that 
the means whereby it can be made even 
reasonably certain to produce death have not 
yet been discovered. More weight woula 
probably attach to such statements if the 
same journals did not have so much to say 
about the ‘ 
to an ignoble purpose,” the ‘‘ abasement of 
the high and lofty science,” ete., which plain- 
ly show that there is, among those specially 
interested in electricity, opposition to its use 


‘ prostitution of the noble science 


for such a purpose, based upon purely senti 
mental motives. 

We hope our electrical friends will pardon 
us when we observe that this sentiment seems 
somewhat morbid, and that there is little 
hope of convincing people that electricity 
cannot be made certainly fatal when so many 
instantaneous deaths are constantly occurring 
And may we not’ also venture to 
suggest to our electrical friends that personal 
abuse of an expert electrician, who happens 
to differ from them in opinion on this matter, 
will in no wise strengthen their case, but 
rather weaken it. 

Judging from the facility with which elec- 
tric currents kill innocent people who hap- 
pen to come in contact with them, we should 
say that a person specially prepared to re 
ceive it, and having every condition made 
favorable for the passage of the current di- 
rectly through the principal nerve centers, 
would be instantly and painlessly killed. 
And since this is what is proposed to be done 
by the authorities we think it will, if tried, 
be successful, and that the degradation, pros- 


from it. 





‘so much dwelt upon wi 


titution and debasement of the noble science 
be imperceptible to 


the ordinary mortal, and result in no injury 
whatever to electricity, either as a science or 
asa business. While we are not specially 
desirous that murderers should be executed 
by electricity, and,in fact, have no special 
choice as to the manner of their taking off, 
we do think that almost anything is prefera- 
ble to the so-called hanging, which is not 
hanging, but a brutal jerking of the neck for 
the purpose of dislocating it, which sometimes 
fails, and at other times jerks the head from 
the body. Machinists make the dypamos and 
engines which generate electricity. We ven- 
ture that none of them will be found objecting 
to their use for merciful executions, though 
we humbly submit that they have as good 
reason for doing so as the electricians have, 
and that the science of engine and machine 
construction is to the full as useful and 
noble as the science of electricity. 

The doings of the white lead trust are at- 
tracting some attention justnow. It controls 
90 to 95 per cent. of the productive capacity 
of the industry, and seems in a very prosper- 
ous condition. The owner of some of the 
stock of this trust, in a conversation with the 
writer the other day, said that fora time 
after its formation there was some doubt as 
to the outcome, and he had feared that the 
trust stock, which he had taken in exchange 
for his interest in his own particular factory, 
would greatly depreciate; but that now the 
trust certificates were ‘‘ booming.” Some in- 
teresting information was given regarding the 
methods of the trust, and the greater economy 
of manufacturing and doing business un- 
der its control. Most of the traveling men 
connected with the business had been dis- 
pensed with, since it made no difference 
what brand of lead a customer wanted, and 
there was no longer any competition be- 
tween the various factories. Many of the 
factories had been closed, but still, consu- 
mers who preferred the particular brands 
formerly made by these closed factories were 
supplied with them, by the simple expedient 
of keeping large ‘‘ blank stocks,” which 
means kegs of lead without brands or any 
other means by which an outsider could tell 
where their contents were manufactured. 
These kegs are then branded according to the 
demand for the various brands, so that a cus- 
tomer who thinks no other brand but ‘ U1- 
ster’? will answer his purpose is accommo- 
dated so farasthe brand is concerned, but gets 
precisely the same lead, made in the same fac- 
tory by the same process, as though he had 
bought the ‘‘ Union” brand. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address, 
If so requested, neither name, correct initials nor loca 
tion will be published. 








(287) A. M., New York, asks: Whatisa 
**miner’s inch’*? A.—A miner's inch of water is 
approximately equal to a supply of 12 U.S. gallons 
per minute. 

(288) O. M. B. & Co., ———, ask: Will 
you please tell us which will give the best work in 
grinding hard castings, such as plowshares and 
mouldboards’ A.—We think you will do better 
with emery wheels. 

(289) C. 8., Cincinnati, Ohio, asks: What 
does the sign (7) used in mathematical formulas de- 
note’ A.—It generally denotes the ratio of the 
diameter to the circumference of a circle, and al 
ways stands for the number 31416. Thus, for in 
stance, in the formula 277 = circumference of a 
circle, read 2 < 3.1416 < radius = circumference of 
a circle. 


(290) J. L. J., Saginaw, Mich., writes: 
Enclosed find full size diagram of valve and seat; 
also card taken from a 20x30 inch slide valve engine 
which has given considerable trouble. Ihave the 
opinion of nearly all the experts here, but I can- 
not find any that agree with me. The engine uses 
all the steam that four boilers, 66 inches x 16 feet, 
can make. Steam ports are 13-16xl4 inches; ex 





haust port, 23gx14 inches; travel of valve, 349 inches; 


lap, 8g inch; lead, 1-16 inch. My opinion is that 





the ports are small I propose to give 3¢ inch in- 
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side lap. %inch outside lap, and 4 inch travel of 

valve, thereby obtaining the same power with less 
steam. A.—We should not hesitate to give 144 inch 
outside lap, but not more than 1-16 inside lap; 
travel of valve, 434inches. These changes will pro- 
mote the economy in steam, but will not give an 
ideal card, as the ports are too small for the speed 
of engine; also, the required power of the engine 
does not admit of the proper degree of expansion, 
and therefore a greater amount of steam will be 
used than in a correct designed engine. We should 
advise, if the design of the engine will admit it, to 
make the exhaust cavity of the valve at least 1 inch 
higher than shown in your sketch. 


(291) E. F. B., Buffalo, N. Y., asks: How 
can I describe an involute tooth? A.—We will first 
consider the method for describing the involute 
without any reference to the gearing. The involute 
is a name given to the curve which is generated by 
a point in a straight line rolling along a fixed circle; 
or we may Say the involute is formed by the end of 
astring which is unwound from a cylinder and 
kept taut; consequently the string as it is unwound 
will always lie in the direction of a tangent to the 
cylinder. To describe the involute of any given 
circle (Fig. 1) say for example 3 inches diameter, we 
proceed as follows: Take any point A on its cir- 
cumference, and through this point draw a diam- 
eter A B, and from the B draw a tangent B 6 to the 
circle, or, in other words, through B draw a line Bd 
perpendicular to the diameter A B. Make this line 
B } equal in length to half the circumference of the 


. x Seas 
<a « Ot 


circle, that is, Divide the line 


B b and the semi-circumference into the same num- 
ber of equal parts, say six. From each point of di- 
vision, 1, 2, 3, ete., on the circumference, draw lines 
to the center C of the circle. Then draw 1 @ per 
pendicular to C 1; 2 @g perpendicular to C2; and 
so on; in short, through the points of divisions 1, 2, 
3, etc., draw tangents to the circle. Make 1 a equal 
todd, s 2ay equal to b bg ; 3a equal to 6 b3, and 
Join the points A, @1, @2, dg, ete., by a curve; 
this curve will be the required involute. In order 
to show the manner of constructing teeth of the in- 
volute system, we will take the following example: 
Let it be required to construct involute teeth for a 
pair of spur wheels; each wheel is to have 34 teeth; 
pitch is to be 4 of an inch. The diameter of the 


so on. 


: 34 x .75 
Pitch circles will be 3.1416 


ly. Draw the straight line A Din Fig. 2; from any 
point A (on this line) as a center, and with a radius 


= 84 inches very near- 


hy 
equal to oe = 4 1-16 inches, draw the pitch circle P, 


also from the point D as a center, and with a radius 
of 41-16 inches, draw the pitch circle P2; these 
pitch circles must of course touch each other in the 
point e on the line A D. Through the point e draw 
a line H H perpendicular to A D; also through the 
point e draw a line 7 7, making an angle of 15° 


b. 





with the line 7 77. Through the center A draw a 
line A s perpendicular to 7’ 7, cutting the latter in 
the points. From the point A as a center, and 
with aradius equal to A 8, draw a circle B; this 
circle is called the base circle; in a similar manner 
draw the base circle Bz. From the point e set off 
on the pitch circles the pitch of the teeth; and with 
the usual proportions set off on the pitch circles the 
thickness of the teeth; also, on the line A / set off 
the required amount of the teeth which is to be 
outside the pitch circles; and on the same line set 
off the required amount of the teeth which is to be 
inside of the pitch circles. From the center D de- 
scribe a circle A C, passing through the top of the 
teeth; this circle is called the addendum circle; 
through the bottom of the teeth, and from the same 
center D draw acircle R C; this circle is called the 
root circle. The addendum circle A C cuts the line 
of contact 7’ 7’ in the point m; from A as a center, 
and with a radius equal to A m, draw the flank 
circle F of the upper wheel; this circle gives the 
lowest points of contact on the flanks of the teeth, 
and should always lie a little outside of the base 
circle B. From A draw the addendum and root 
circles of the upper wheel; the latter addendum 
circle will cut the line 7’ 7 inthe pointn; from D 
asacenter, and a radius D n describe the flank 
circle Fe. At any convenient point ~ on the base 
circle B draw an involute uw “2; the method of 
drawing this involute is of course the same as given 
in Fig. 1, but it must be remembered that, instead of 
having a circle 3 inches in diameter to deal with, 
we have now the base circle on which the involute 
is to be constructed. Now either cut a template to 
the curve “vg, or find an approximate are of a 
circle to the curve; then, with the arc thus obtained, 
describe the part of each tooth between the adden- 


dum and flank circles. The remaining portions of 
the teeth between the flank circle and the bottom 
or root circle are drawn tangent to the involute. 
To draw the tangent proceed as follows: From the 
center A with a radius A ¢ equal m s, that is, the 
difference between ¢ 8s and e m, describe a circle, 
and draw the line ¢ m tangent to this circle, and to 
the involute at the point m; all the teeth are com- 
pleted in a similar manner. Of course, the two tan- 
gent lines of each tooth should not cross each other. 
The bottom corners of the teeth should be rounded 
asshown. The length of the path of contact is m 
n, being a part of the line 7 7, which is cut off by 
the addendum circles of the respective wheels: 
These intersections show where the contact begins 


and ends. 
aa, 
(oy) 
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Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue 





Gear wheels and g-cutting. Grant, see adv., p. 16 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

$100 Reward, page 14. 

$100 Reward, page 14. 

$100 Reward, page 14. 

Shafting Straighteners. J. He Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

20’ Upright Drills. J. E. Snyder, Worcester, Mass. 

23’’ Upright Drills. J. E. Snyder, Worcester, Mass. 

25’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28’ Upright Drills. J. E. Snyder, Worcester, Mass. 

Planing done to order. R. M. Clough, Meriden, Ct. 

‘*Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

“The Bulldozer.’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Il. 

See S. W. Card & Co.'s (Mansfield, Mass.) Catalogue 
of Screw Plates for Gunsmiths and Amateurs. 

Pattern and Brand Letters. Vanderburgh, 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in “- by 
Manning, Maxwell & Moore, 111 Liberty st., N 

Selden Packing for stuffing-box, with or Loh ae 
rubber core. Randolph Brandt, 38 Cortland st., N. Y. 

Best silk wiping towels for machinery in the 
market. 8S. A. Smith, 238. Canal st., Chicago, Il. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 

Iron Planers from 16’ to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

Boiler Catechism; 800 prac. questions practically 
answered, $2.00. Pract’] Pub. Co., 21 Park Row, N. Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See June 20, p. 15. Send 
for ciroular No. 17. Curtis Reg. Co., Boston, Mass. 

‘Useful Hints on Steam.’’ By E. E. Roberts—2nd 
Raion page Se er OR upon receipt of 20 
cents. . Blitz, 107 Liberty st., N. 

The mi emery wheel made is the * Norwich.” 
For particulars send to Montgomery ‘& Co., 105 
Fulton st., New York. 

For the latest Improved Diamond 
Drill, address the M. C. Bullock 
son st., Chicago, IIl. 

The hook on steam engines is being supplanted by 
the Dill disconnecting device, made by the T. C, 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des’n. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

W.H. Hofman, consulting engineer, 108 Liberty 
st., room 38, Mechanical engineering in all its 


Wells 


Prospecting 
Mfg. Co., 138 Jack- 





brane hes, AN drawings for the transmission of 
power by steam, water, air and electricity. 





Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornel Isville, N. Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
80 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 

-atterson, Jordan & Gottfried, 146-150 Centre st., 
N. Y. Metals, Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories, etc. An extensive’ assort- 
ment of Bolts, Screws, Wire, Taps, Drills, ete., 
carried in stock. 

-atent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 
can be seen and circulars obtained from R. E. 
Dietz, 60 Laight st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’? for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the “New Handy,” mailed at 50c each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’a Co., 96 Fulton st., New York. 

* Practical Drawing.” By J.G. A. Meyer. The 
above series of articles,now running inthe AMERICAN 
MACHINIST, Should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including May 23, 1889 issue, 77 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACAIN- 
IST PUBLISHING Co., 96 Fulton st., New York. 


‘Modern Locomotive Construction.”” By J. G. A. 


Meyer. The above series of articles, now running 
inthe AwERICAN MACAINIST, are attracting the at 


tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada, at5 
cents each. AMERICAN MACHINIST PUBLISHING Cu., 
96 Fulton st., New York. 

















Water-works are to be built at Bryan, 


Texas. 

J. H. Woody will start a machine shop at Ashe- 
ville, N. C. 

The Alabama Midland R. R. Co, will locate shops 
at Troy, Ala. 

Water-works and sewerage system will be put in 
at Eureka Springs, Ark. 

A planing mill will be erected at Lexington, Tenn., 
by Pearson, Hutton & Co. 

The mills of the Pleasant River Granite Co., of 
Addison, Me., are to be enlarged. 

Engineers are at work on extensions of the Ala- 
bama, Georgia & Florida Railroad. 

E. B. Borden is president of the newly organized 
Charleston Rice Mills at Goldsboro, N.C. 

Bonds have been issued for the enlargement of 
the Adams Cotton Mills. at Montgomery, Ala. 

An iron foundry and plow factory are being built 
at Hughes Springs, Texas, by Keasler & Vicker. 

It is reported that the Mann-Boudoir Car Co. will 
build an addition to their machine shops at Lud 
low, Ky. 

A cotton factory is to be established at Mobile, 
Ala., on the co-operative plan. The total stock 
will be $100,000. 

Elkirk White, W.S. Bonnard and H. E. Ernhart 
are the incorporators of the White & Bonnard Mill- 
ing Co., at Mattoon, IIL. 

The Layman Safety Car Coupler Co., of 
Rock, Ark., are contemplating the 
works at Memphis, Tenn. 


Little 
erection of 


The Fish Manufacturing Company, of 
Ohio, intend to rebuild their 
recently destroyed by fire. 

A cotton mill is to be built at Halifax C. H., Va., 
by the Banister Mill and Improvement Co. It will 
have about 5,000 spindles and 100 looms. 


Columbus, 
buildings, which were 


An extension of the Louisville & Nashville Rail 
road is said to be in contemplation, to run from 
Bangor to Blountville, Ala., a distance of 
miles. 

The La Valle (Wis.) Roller Mill has been incorpor- 
ated with $25,000 capital, the incorporators being 
H. M. Johnston, W. H. Bonesteel and Samuel An 
drews. 


twelve 


A committee of council at Fort Worth, Texas, 
has reported in favor of adding an &,(00,000 gallon 
pump, and extending the mains of the water works 
system. 

A hardware factory will be established at Annis 
ton, Ala., by George Geer and E. M. Lewis. The 
machinery will be put into the nail and machine 
works of the latter. 

The contract has been let for the grading of 
eleven miles of the Midland, Highland & Lake But- 
ler Railroad, which is to run from Middleburg to 
Lake Butler, Fla , a distance of twenty miles. 

One of the largest flour mills in Minneapolis is 
said to be using considerable water on its wheat 
before grinding, and it is reported almost 
cooks it by the use of steam heaters, the results be 
ing very satisfactory. 


also 





A proposition for water-works recently submitted 
to the people of Georgetown, Ky., for endorsement, 
was almost unanimously accepted, and work will 
be commenced at once. 

It is announced that the death of Mr. Lucius W. 
Pond will not interrupt the continuance of the busi- 
ness of which he was the head 
continue the business as before. 


The company will 


A narrow railroad is to be built to run 
from Aspen, Colorado, to Ashcroft, a distance of 
twenty miles. It will be called the Aspen Moun 
tain Railway, and it is expected that work will be 
gin some time this month. 


gauge 


The Carson City mint, 
1885, is about to resume active operations in ac 
cordance with a recent decision of the Treasury 
Department. It is expected to begin active opera 
tions about July 1, with a capacity of $200,000 per 
month 

Huston & Coatsville, Pa., will build a 
new mill entirely of iron, and fitted up with the 
most improved modern machinery. Several sets of 
rolls, 10 feet long, 36 inches diameter, and a large 
steam crane for conveying iron piles to and from 
the furnaces will be put in. 

L. P. Valiquet and F. 
themselves together under the name of the Man- 
hattan Tool Co., their place of business being at 
142) Fulton street, New York city. They build fine 
tools and intricate machinery for watchmakers, 
opticians, and machinists, and do model and ex- 
perimental work. 


which has been idle since 


Sons, of 


G. Spencer have associated 


The Tradesman says: “The Roebling Works, of 
Trenton, recently shfpped a wire cable for the Den- 
ver City Cable Railway Co. The weight of the 
cable is 100,970 pounds; it is a trifle over seven miles 
in length, and is said to be the largest single wire 
eable ever shipped by the Roebling Works. The 
ear on which the cable was shipped is constructed 
of steel, with 16 wheels, and weighs 54,400 pounds, 
the total weight of the 
370 pounds.” 

Woodruff King, of Camden, N. J., has devised 
and copyrighted a time-slip for use in shops, which 
he calls the “Short Way” time-keeper. The sys- 
tem consists of small slips, containing blank spaces 
to be filled out when one is given to a workman at 
the commencement of work ora job. There are 
also figures for time which are to be marked by 
pencil or punched out. It is somewhat similar to 
that which we illustrated in our issue of Feb. 28, 
but the arrangement of the slip is different. 


ear and its load being 155- 


Cireuit Court at Madison, Wis., has decided that 
the law is constitutional which was enacted by the 
Wisconsin legislature last winter for the purpose 
of reclaiming many thousands of land by 
requiring mill dams at Madison and Stoughton, 
which cause a heavy backwater in the chain of 
four lakes, to be lowered. 
skirmish case, 


acres of 


This is a preliminary 
to be fought desperately through 
the courts, between farmers on one side and mill 
owners and wealthy citizens of 
other.—Northwestern Miller 


Madison on the 


The management of the Huntingham colliery of 
the Lehigh & Wilkesbarre Coal Company has dis 
charged all the Polanders and Hungarians employed 
in the mine, to the number of nearly 300. A notice 
was also posted that in future none but English- 
speaking and experienced men would be employed. 
This is the first case of this kind on record, the em- 
ployment of foreigners who will work for less 
wages than the English-speaking men being gener- 
ally encouraged. IRgnorance and recklessness of 
the foreigners is believed to be the cause of. this 
step, two accidents, each causing the death of three 
men, having happened in the last 
Industrial World, 


two weeks.— 


A successful experiment, 
community, was made 


valuable to the mining 
last week at the laboratory 
of the Joseph Dixon Crucible Co., of Jersey City, 
N.J. A piece of iron was used, ten inches long, 
two inches wide, and one sixteenth of an inch 
thick. One-half of its surface was painted with 
Dixon’s silica graphite paint, the other half left un- 
painted. It was then suspended for several days in 
a bath of dilute sulphuric acid. The acid bath was 
much stronger than any sulphur water met with in 
mining. Taking the iron from the 
painted part was found eaten off to about one-half 
its original bulk. The painted part did not sustain 
even the slightest blemish. This proves conclusive 
ly the ability of this paint to withstand sulphuric 
acid, and demonstrates its usefulness, particularly 
in mining, where iron piping is laid in sulphur water. 


bath, the un- 


An important system of railroads is projected in 
Georgia, in connection with the Chattanooga, Rome 
& Columbus, the Columbus Southern, and other 
It is proposed to build a road from Dawson 
to Quincy, thus completing the 
Chattanooga 


roads, 
connection from 
by a north and south line from Chat 
tanooga to Quincy when the C, R. & C.is completed 
to Columbus. The Atlanta Constitution says: “It 
is proposed to unite these roads in one system from 
Chattanooga to Quincy, and there to make close 
traffic arrangements with the Florida Railway & 
Navigation Company. It is proposed to extend the 
Chattanooga, Rome & Columbus by way of Warm 
Springs to Cordele, and on to Savannah. It is said 
that this will make ashorter route from Chattanooga 
to Savannah than any existing line. 
are proposed. 


Other extensions 
It is thought that arrangements will 
be made with the Georgia Midland for an entrance 
into Columbus. The intersection of that road by 
the Chattanooga, Rome & Columbus will be at 
Warm Springs. How the road will come into At 
lanta is not stated. It has been the plan heretofore 
to build a branch of the Chattanooga, Rome & 
Columbus from Cedartown direct to Atlanta, and 
that entrance will probably be adopted.’ 
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Machinists’ Supylicn and Iron. 


New York, July 13th, 1889. 


Iron—American Pig.—Trade has been moderate, 
though there seems little or no pressure to sell 
and prices are firmly maintained. We quote, Stand- 
ard Northern brane No. 1 X Foundry, $16.50 
to $17.50; No. 2. $15.50 to $16. Southern brands, 
No. 1, $15.50 to $16.50; No. 2, $15.25 to $15 75; Grey 
Forge, $14.50 to $15.25. 

Scotch Pig.—We quote Coltness, $21.50 to $21.75; 
Gartsherrie, $20: Summerlee, $21 to $21.50; Eglin- 


$19 to $19.25; Dalmellington, $19.75 to $20; 


and Langloan, $20.50 


ton, 
Clyde 
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* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
he ensuing week's issue. 





Wanted—By first-class machinist, situation as fore 
man of general machine shop. J. A., Am. MACH. 
no others 


Wanted—2 or 3 first-class machinists; 
need apply; references required. Address Munson 
Bros., Utica, N. Y. 

Mech. draftsman (23), graduated at German. tech 
college, wants position; salary $10 weekly. Address 
ae Oe 208 S. 8th ste. Philadelphia, Pa. 

Wanted—Position by a brass moulder; one ac 


customed to mach. and jobbing work: can give 
first-class ref. Box 113, AMERICAN MACHINIST. 

Wanted—A first-class sheet-brass worker; one ac 
customed to stamping and spinning lamp work: 
good pay to right man. Metal Worker, Am. Macu. 

Machinist Wanted —One first-class job hand; a 
one blacksmith and machinist on tools and jobbing; 
must be good workmen. J. Hl. Wells, Tampa, Fla. 

Wanted—One experienced mechanical engineer 
and draftsman, and one general draftsman. Ad 
dress, stating age, experience, and salary expected, 
E. C. Means, 35 Race st , Allegheny City, Pa 

Wanted, Machinist—A good bench hand for work 
about like sewing machine adjusting; good wages 
to right man. Address, with ref., stating age, and 
wages wanted, Metric Metal Co., Beaver Falls, Pa. 

Pattern Maker—First-class workms in wants to 
make a change; cight years in present position in 
leading New York jobbing shop; expert on steam, 
water, and electric work. Accurate, AM. MACHINIST. 

Wanted—An active and persevering man of good 
character to travel and solicit orders for steam en 
gines and general machinery. Address, stating age, 
experience, and salary expected, Homo Ferro, care 
“AMERICAN MACHINIST. 

Wanted—A good all-around machinist, close fit 
ting on light specialties; must have faculty for doing 
work systematically; give ref.. exp., and 
wages: steady work to right man. Standard Ma- 
chine Co., Weedsport, N. Y 

Wanted—By a foundry and machine works with 
rapidly growing trade, a thorough moulder or ma 
chinist with from $38,000 to $5,000, to take an inter 
est in the business, and act as foreman; must bea 
thorough mechanic. Address R. J.. AM. MACHINIST. 

Wanted—A thoroughly competent and Ist class 
machinist as foreman in engine, mill, and general 
mach. shops. None but a strictly first-class man 
who is a pusher, and has had experience in such ca 
pacity, need apply. Address * Machinist * Joliet, Hl. 

Wanted—By a manufacturing establishment, an 
energetic traveling salesman of experience to sell 
steam pumps, boiler feeders, brass and iron body 
valves, fittings, and general supplies used by engine 
builders, boiler makers, steam and gas fitters, and 
to the jobbing trade. State experience and section 
of country best acquainted; also give reference. Ad 
dress “Steam Pumps,’ care AMERICAN MACHINIST, 

Wanted —A mechanical foreman, by a responsible 
manufacturing company in Conn., to take charge of 
their machine shop and brass department for the 
manufacture of steam and gas fitters’ and steam 
users’ supplies and tools; must be a good general 
mechanic of ability, with experience in these or 
similar lines, capable of designing tools for cheapen 
ing costs, and skilled in managing help. Address 
stating particulars, Box 108, AMERICAN MACHINIST. 


Iso, 


iron 1 
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Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d hand Bolt Cutters. S. M. York, Clevld., ¢ 
Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O 
New catalogue of engineers’ specialties free 


Cleveland, O. 
machinery to order; Foot Lathe. 
O, Chase, Newark, N. J. 
August (©. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 
Turned and Highly Polished [ron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Seales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 
Send for catalogue of Model Engines, Castings, 
Electric Bells, ete., Lowell Model Co., 170 Merrimack 


Crescent Mfg. Co., 
Light and fine 
Catalogue for stamp. E. 


t., Lowell, Mass. 
Wanted—A planing machine, 48’’x10 ft.; must be 
in good order and a bargain. Address Box 114, 


AMERICAN MACHINIST. 

Designs and working drawings for 
chinery, tools, ete. attended to by experienced 
draftsman. “* Draftsman,’’ Box 107, AM. MACHINIST. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book,Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa 


special ma 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order, Fosdick & Plucker, 6th and Culvert Streets, 


Cincinnati, 0, 





How to remove and prevent scale in steam boilers 
at a cost of ten centsa week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co.., 
Pittsburgh, Pa. 

Wanted—To contract for the manufacture of a 
small article of sheet steel No. 22, requiring stamp- 
ing out, fitting and nickel plating. Address Box 
110, AMERICAN MACHINIST. 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. MACHINIST, 
Sept. 22d, °88. This is a thoroughly practical tool, 
and in demand, and well worth investigation. Ad- 
dress Chuck, care AMERICAN MACHINIST. 





| ree BRADLEY’S 


POWER Crore 


The BESTin the WORLD 


1500; 


~“inUsE 








BRADLEY'S 
HELVE HAMMER 










BEAUDKY 8 
—— UPRIGHT HAMMER 


BRADLEY’ SHEATING 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS « 
and men fully 
employed and 
reduce the cost 
of production. 
EATING Fob 


BRADLEV& co. SYRACUSE,N.Y. 


FORGES 





paar 8 HAKD COAL 
BRADLEY'S SOPT 
COAL FORGE. 


63 Murrayst NEW YORK; 98 S8udburyst.BOSTON.MASS 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE 





136 FIRST AVENUE, 
PITTSBURGH, PA. 


‘STEEL 


MILLER, METCALF & PARKIN, 


64 and 66 SO. 
CHICAGO, ILLS. 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 


buying foreign products at any price. 


CLINTON ST., 480 PEARL STREET, 


NEW YORK. 





Saws. Machinists’ 
on trial. 





Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


Tools and Supplies. Lathes 





CINCINNATI, O. 





YoL!D FMERY Srokes 


Triple Coated wi, a 
Suart, 


HE TANITE CO, 
TROUDSBURG -PA. 
TO BUYERS AND USERS OF MACHINERY. 
You willsave money and get what you pay for 


by having us examine machinery and report on the 
same before buying. Try us and be convinced. 

We also make drawings and blue prints, and give 
>PECIAL ATTENTION TO THE DESIGNING OF MA- 
CHINERY FOR ALL PURPOSES. Send for Blue Book 
giving more information. 


JONES & MACK, 
MECHANICAL ENG'R’S., 
5 W. 4th Street, Cincinnati, O. 
98 Lake St., 


. B. JAMES, CHICAGO. 
FINE [TOOLS 


2 
‘uuu stuslauluulatua haat 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 





















































Senp Stamp For Fouty List. 


ee er i F “4 
Fbubudndadasb elt t lau lub 
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We have placed on the market a Hollow ( : Mortising 
Machine which is just as good as our Planer 
Carriage and Woodwork Factories, cite write 
us for prices. 
THE GILKERSON MACH. CO., Homer, N. Y. 





_ PATENT BUREAU 
- A. McCARTHY, — J. B. SABINE, 


Manager ittorne are L 
Room 47. “(81 BROADWAY.N. Y. 
OUR 


sew CATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., 402° Detroit, Mich. 


The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 


















| 








VOLNEY W. MASON & CO., 
Bic 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








WATER W ORKS PU MPING 





GEO. F. BLAKE MANF’G CO. 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


ENGINES A SPECIALTY 


Be ecr EE VERY VARIETY 
OF OF 










BOSTON. 








TOBIN 
BRONZE 


Send for Circular. 


for pum 


Rods for pumps and bolts. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
p linings and condenser tube sheets, &c. Ingot metal for 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW WORK, 










PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A.J. WILKINSON & 60., 


Box 3600. 


—— BOSTON, _ MASS. 


= sate | |= | —— a 





WANTED. 


A live business man to buy one-half interest in 
General Foundry, Machine and Boiler Shops, located 
in a thriving city of 30,000 inhabitants ; best of rea- 
sons for offering this opportunity to purchase an in- 





> THE CINCINNATI ace G a 
< +>CINCINNATI. < 





terest in an established trade. Address 
*““MACHINIST BUSINESS,”’ 
Care of AMERICAN MACHINIST, 96 Fulton St., N. Y. 
“Star” Screw Cute 
Foot Lathe L oy! 
Swings 
9x25 in. 









Catalogue 
‘ree 





of all our 
Machinery. 


Seneca Falls Mfe, (0. 687 Water St., Seneca Falls, N. Y. 





Mortisers. 











_ ERNEST W. NAYLOR, _ 
Consulting, Contracting aud Mechanical Engineer, 


149 BROADWAY, N. Y. 
CRANES OF ALL DESCRIPTIONS, 
HYDRAULIC CRANES AND MACHINERY A SPECIALTY, 


WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 
Care and Management ot Wood-working Machin- 
ery. By C.R. Tompkins, M.E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCIENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order 


WANTED: e CAST IRON to manufacture. Fine, 


solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c. 
MANUFACTURER, P. 0. Box 886, New Haven, Conn. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 








Machinery to build. Specialties in 











Send for Catalogue just published. 
W. C. YOUNG & CO, Misscstinws sf 


mgine Lathes, Hand Lathes, 
FOOT POWER LATHES SLIDE RESTS, ETC. 


HODCE’S 


Ma\\ Universal Angle Union 


PATENTED. 
Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
Masafacturers & Wholesale Agents, 




















BROLLSTONE MACHINE CO0., 45 Water St,, FITCHBUBG, Mass 





FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


Dodge Independence 
Wood Split Pulleys 


Lighter than Iron. 
= Greater traction than dren, 


system allows each pulley to be 
sizes of shafts. 


36" 








Bushing 
titted to 22 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 


Shafting, Hangers, Engines, Boilers, Et 


Write for prices, mentioning this paper. 





BETTS MACHINE CoO., 


WILMINGTON, 


DEL. 


MACHINE “TOOL BUILDERS. 
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NICHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than | 
In Quality, superiorto' | 
In Variety, far ahead of | 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 


any other Maker. 









-E 


> 





e GLE OR DOUBLE CONNECTION. 

3 PRICE LIST. 

E: 2. ee ee ee 
PYICO, cos <<: $10.00 $12.00 $15.00 
Capacity . 0 ; ¢ pt. + pt. 2 pt. 





“NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO., Limited, «=-yyser sone co; 


Manutacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 171 La Salle St 


--C 











ESTABLISHED 1859. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


DIES, REAMERS, 


101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


ETC. 











LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


Fitchburg Machine Works, 





Manufacturers of 


Mietal-working Mlachinery. 


OFFICE AND WORFS: 
13 to 21 Main Street. 
FITCHBURC, MASS. 







Nos. 





SEND FOR CATALOGUE E. 





Rect’s Fores Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 











SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen, Aet, yy Cortlandt Mt, 
COOKE & CO. Selling Aots. $ NEW vorK. 


In Writing, Please Mention This Paper. 


Bridgeror, Machine Too! Werks, 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








BEAUDRY’» 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO, 


















(Formerly of 
Beaudry’s “Up 
right Power 


Hammer.) 

Sole Manufacturers, 
Also Manufa 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 
70 Eilby St., 
Boston, 
Mass. 








LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





MACHINIST 11 
Fa ree IOP OF po TeCount’s Light Stool Dog 
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eATT — — Ee 
ERW No. INCH. PRICE, , No, INCH.  PRIUR | 
1..... 8 $ .85 eee ee Se 
2 lo 45 Small Set of 8—5.50 | 
3 %4 50 9 2he - 1.40 
4 1 60 10 EE - 1580 
5 1%4 45 11 3x. Pe Pe 
6 lg 8 12 Re. ee 
7 134 1.00 Full Set of 12—12.00 | 





Co. W. LeCOUNT, 


SOUTH NORWALK, CONN. 








HALL DUPLEX STEAM PU 


Send for New Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
mee Davison Steam Pump Company. 
“eee BEST PUMP “iiieiss 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


MPs. 
T 










Boiler and 
Pump Combined 


Fire Pump. 














FOR SALE AT FACTORY PRICES BY 

Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago, Ill. A. Aller, New York; H. I. Snell, Philadelphia, Pa.; 
Shaw, Kendall & Co., Toledo, Ohio; Kennedy & Pierce, Denver, Col; Sherriff 
& Ashworth, Pittsburgh, Pa.; Columbus Supply Co., Columbus, Ohio ; Forbes 
Liddell & Co., Montgomery, Ala.; J. Baur, Manistee, Mich.; W. A. Wain, De- 
troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran 
cisco, Cal.; George Worthington Co., Cleveland, Obio; Flynn & Emrich, Bal 
timore, Md.; Bailey and Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros., Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; S. CG Brooks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co., Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 

Shellhorn & Rich, Cheboygan, Mich; Tennessee Range & Mfg. Co., Nash 
* ville, Tenn. 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, &vo., and our other Catalogues and Cir- 
culars, the whole covering ve branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


--———-._ TH E tit 
BUFFALO STEAM PuMP Co 
MA Nat BUMS 
~Ss;- BU FRALQ,NY, ==3~- 











THE 
BROWNELL 
ANTI-FRICTION 


3 Step or Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t> 
iy order, and patent rights for 


G.L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 

and practical. A set 

of five will ream any 
»ossible size, from 
8-16 to 444 inch. 

















Send for Circular. 











- ss boas Naval Size 10x34x 

~ = ra Bechant al. Constructors 144 in. Com- 

SEE Electrical, Architects. plete pocket 

Meta Mining "| Builders book. All 

= ; 3 4 = a Hydraulic Mechanics. practical prob 

5.CONANT—" aE = — Hy of Haating. , Assayers, lems solved at 

D. CRINDING MACHIN= a2 Sanitary. Menem oe 

144 in. Steel Arbor. Takes Emery or Corundum bal Military. Students. 75 cents, 

Vheels 20’ diameter. Of this style we have six 

ag ed nsige Mp dong B.C, SMITH, No, 1 Broadway, N. ¥. 


sizes, to suit different classes of work, from %"' to 
244 >: Arbor. 
PATENT FOR SALE. Automatic slack adjuster 


for Car Brakes, in successful Operation two years. 
C. & C., care AMERICAN MACHINIST, 


PATTERNS called for and CASTINGS delivered 
anywhere in & N. Y. City. 











ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 











BOSTON 
ST LOUIS 
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[ron Foundry of T. Shriver & Go., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


oer 
4 
et 


ne Ca 
( a eel 


SEND FOR 


Illustrated Catalogue, 
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Facts :—1889 1 paar 7H “30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


oa of Feed Water Heater isthe Best 








- is the simplest 
HEATER 
obiyotieos We on the System. 
KANSAS CITY, MO. OMAHA, NEB. Has Straight Tubes 


With reliable provision 
for expansion, and will 











THOS, H. DALLETT &60. HEATAND PURIFY 
1305 Buttonwood Street, THE WATER 
Portable Drills, ing Surface and 
Hand Drills, pia Plage lpn 
Boiler Shell Drills, Nata” 
Light Drill Presses, Bridgeport Boiler Works 
Special Machinery. Bridgeport, Conn. 





POND ENCINEERINC CO., ACENTS, 
ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


14 CORTLANDT STREET, NEW YORK. 


He DUNNING PATENT WROUGHT-IRON BOILER 


WITH SELF-FEEDING COAL MAGAZINE 
——IS THE BEST FOR—— 


fe Low Pressure Steam or Hot Water Heating 


And insures a warm house night and day. Over 
ee 14,0 0in use. Keeps steam up constantly. Also Steam 
| Engines and Boilers of all kinds and Machinery gener- 
k ally. MANUFACTURED AT THE i 
| New York Central Iron Works, 81 Exchange St., Geneva, N.Y. 

Send for Illustrated Catalogue with full description 
and price-list. Agents wanted. . B.—Correspondence 
solicited from Architects and pe rsons building. 

NEW YORK OFFICE, 36 PARK PLACE. 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc, 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


— - 
Ide Auto. Engines. Portable and Traction 

Engines. Steam Road Rollers. Boilers of all 

de scriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., g0 
Kilby St., Boston. 

Baltimore Office, THomas K. CarREY & Bro., 35 
Light St.. Baltimore. 


SEND FOR CATALOGUE. 
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WESTGOTT GHUGK G0 2m us an age. QUTD, ae 


Manufacturers of all kinds a 


LATHE AND DRILL Diameter | Will hold in- | 
over all. side of Jaws. 
~~ 49-16 in. 51-2 in. 
6 in. 612 in. 
71-2 in. | 8 in. 
101-8 in. | 13 in. 
131-4 in. 15 in. 
16 in. 18 in, 
181-2 in. | 211-2 in. 
SEND 2114 in. } 26 in. 
= 24 in. | 30 in. 
rOR . | 30 in, | 36 in, 
36 in. : 43 in. 


SCROLL COMBINATION LATHE CHUCKS, 








HYDROSTATIC (MACHINERY, 


sda PUMPS, PUNCHES, 


ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 


=" vault Elevators, 
&c., &c. 


WATSON & STILLMAN, 
204-210 E. 43D ST., N. Y. 


CHUCKS 


SJ res i 
ie Syeerinn” J SEND FOR 
i NEW CATALOGUE. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 


UNIVERSAL RADIAL” 
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te + RADIAL DRILLING MACHINES 
} = =: THREE DESIGNS. SIX SIZES. 
Ill -_,EMBODY ALL DESIRABLE FEATURES 
s a SCONES: OtIAI PEL 
= nore UNIVERSAL RADIAL DRI DRILL 00 
q 7: _ 
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The best non conducting material known 
for Steam Pipes and Boilers. Can be 
easily removed and_repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL CO,, 2 Cedar St., N. Y. 





DEE 





WJOHN S.LENG, 
4 Fletcher StNY. 











IMPROVED INDEPENDENT CHUCK. 

Made by THE E.HORTON & 7. co., 
Windsor Locks, Conn., U.S.A 

SEND FOR ILLUSTRATED CATALOQUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Dontaining new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 6C0., 


HARTFORD, CONN. 


Emery Wheei 
Surfacing Machine, 
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SPRINGFIELD GLUE AND EMERY WHEEL CO.. 


SPRINGFIELD, MASS. 


PICKS PAI DFC 





P PRESS. 


NEW HAVEN 


BEECHER & PECK, CONN. 
(0) mn - 10) | 


DROP FORGINGS 3: 52% 


BEECHER & PECK, NEW HAVEN CONN. 
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The HOPPE Live~Steam Feed=Water Purider, 


Guaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD. OHIO. 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


SIN SOF § CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
peand grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and rvofs 
of buildings ; it protects the 
latter from injury, and pass- 








Using any kind of water. 











SrmICA. 


Graphite Paint 


| For Boiler Fronts and Smoke Stacks, 


gears. Send for Circular. 
Vork exposed to extreme 


| Two coats will last two 
| Equally good for all Iron 





| temperatures, salt air, acid fumes, etc, ers by from annoyance 
. . . ~ te Yr 
Joseph Dixon Crucible Co., = ae . Send for cir- 
cular to 





Manufacturers Pencils and Graphite Specialties, 
JERSEY CITY, N. J. 


KEYSTONE ENGINE & MACHINE WKS., 


| 





Sth and Buttonwood 8ts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N, Y. 








POP SAFE 





PATENT OILERS, 


Government Regulation 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & C0., 


211 Race Street, 
1888 CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


TY VALVES 


BRASS FOUNDERS AND 
FINISHERS, 


Philadelphia, Pa. 











Write for Prices to 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 
16’’, 14” and 3¢”’. 


8 sizes: 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 





CL 
Cc 


J 


FRICTION 





UTCH PULLEYS AND 
UT-OFF COUPLINCS 


AS. HUNTER & SON, 
North Adams, Mass. 








( 





Greenwood’s 


PEDRICK & AYER, 


Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or Angle 
Work. 
Links, Wedges, Keys, etc. 
motive Builders and Master Mechanics. 


Used on any Planer with Cross-Feed for 
indispensable for Loco- 


‘irculars with full description on application. 


Philadelphia, Pa. 
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MORSE TWIST DRILL AND MA 


Manufacturers of 





CHINE COMPANY, New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drilis 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








~ PAT'D JUNE 14 1887 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 


Manufactured by 


CAMPBELL PRINTING 
160 WILLIAM ST., NEW YORK. 


drop forged steel. Six sizes. 


BOYNTON’S ADJUSTABLE 
0 A dda lied Bisping 


Quick and 
handy in ad 
justment. 

Invaluable 
for work on 
Made entirely of 


PRESS AND MFC. CO. 
325 DEARBORN ST., CHICAGO. 





CURTIS & CURTIS, 


Successors to FORBES & CURTIS,’ 
66 JOHN ST. , Bridgeport, Ct., U.S.A. 


MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 
Machine, etc. 

A portable qustin and thread- 
ing machine with ich one man 
can with ease all pipe up to six 
mm inch diam. No vise is required. 
™ SEND FOR ILLUSTRATED CATALOGUE, 
















DRILL PRESSES. 
BICYCLES. 














NGINE g Lathe Hand 
E and Milling Machin 


Lathes, Fi 

es, Foot Lathes, U 
NING, 

MOORE, 111 


hines. Agents, MANN 
ERTY STREET, NEW YORK. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Maker. of all kinds of 


MACHINERY 


Special facilities for Accurate 
ork. 


ht Drills, 
AXWELL 













Bevel Gears cut theoret- 
ically Correct. 








H. B. BROWN & CO. 


EAST HAMPTON, CT. 





NEW MACHINE TOOLS. 


FOR IMMEDIATE DELIVERY. 


Reed Lathe 10’’ swing, 4 ft. bed. 
1 a : 5 ft. sad 
5 ft. bed. 


Whitcomb Planer, planes 17’ ‘'x17''x4 ft. 

20’'x20’’x4 ft. 

22’’x22’’x5 ft. 

Pe ease Planer, planes 24’ x24! x6 ft. 
26/'x26’/x6 ft. 

1 Walcott Shaper 32” stroke. Very heavy. 

8 Pre ntice Bros. U prig ght Drills 2, swing. 


vathe & Morse a 


1 

1 

1 Prentice Lathe 12’’ swing 

1 Lathe & Morse L athe 13’ swing, 6 ft. bed. 
8 Blaisdell Lathes 14’’ swing, 6 ft. bed. 

1 Lathe & Morse Lathe 15 swing, 6 ft. bed. 
7 Bl iisde ll L athe s 16’ SW ing, 6 ft. bed. 

3 16” Siu “* 

2 Dexter Lathes 16” “ 6 ft. 

1 se SY: ae ws ™_ 
1Flather Lathe 16” “ eft,. * 

1 Ax ra 18” sft. * 

1 Blaisdell eS i nds 8 ft. 

1 : 18’’ ad 10 ft. 

1 . 22'". 11 ft. 

1 Fifie ld 22 ft. * 

1 Lathe & iia L aise 27” swing, 16 ft. bed. 
1 Fifield Lathe 30’’ swing, 16 ft. ‘bed. 

1 Blaisdell 30” si ap 1 lia 

1 V 

Ld 

1 

1 

1 


+e Pay ae “ce 2 5” i.) 
10 “ Ty “ 30/7 “ 
Blaisde ‘ll SF Se 
2 No. 1 Square oties Brass Lathes 15’’x5 ft. 
2 Ne o. 2 Cabinet Turret * * 16x60 ft. 
Hurlbut Cuting-off Machines 2, 3 and 4 inch. 
Bri 1inard Milling Machine No. 3, Second Hz ind. 

Large Index Machine 


HILL, CLARKE & C0., 


156 OLIVER ST., BOSTON, MASS. 








NEW HAVEN MANFG. Cd. 


NEW HAVEN, CONN. 


IAON-WORRING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 








FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ie SHAPING MACHINES 








Gee This Swice! Mow Aqain! 


Engineers, Machinists, Steam Fitters, Boiler Makers, 
v for that matter any Intelligent Man, located in, or 
visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opportunity to make 
money by introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample 





can be carried in the pocket. 

in Stamps for full particulars, and mention where you 
aw this. Postal Cards not noticed. P.O. Box 906, 
*hiladelphia, Pa. Splendid field in this city. 


NVFW AZT YP 40f ,,814) ut Suryjou,, $2 aay] 


Address, enclosing 4 cents 





CARY & MOEN CO, 


= dpb dade oc OF GR ION \ Y, 
TEL WIRE STEEL SPRINGS. NEWYORK 


a faces DE 











SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
t= The Greatest Labor Saving Too! of the Age! 
MANUFACTURED BY 





RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 
= THE NATIONAL 
_ Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil 
er at 210° Fahrenheit, 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING €0., 


82 River Street, NEW HAVEN, CONN. 














with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe-cutter made. 


D. SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 





~ Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 








$d 


3 
i 
: 


SNOS ,SUI0RNV 


° 


THE PATENT WHEEL PIPE CUTTER shown 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


AND 


' ' 
Tapping Machines 
in the cut combines simplicity 
Rolling instead of sliding motion. 
Les 


001) ae UL 








W\\WCH)//S V4 >) 


(BurrAto FOR ise 





COIWKKW~WYES 


VUZE VAL) GO 
LOWERS, EXHAUSTERS, -\C 
HEATING FURNACES. ““ 
Sons puccsare DRILLS. 





BUFFALO, NY. ©7} 


in PULA UUUTLEE 








THE AERATED FUEL COMPANY, 


REPRESENTED BY 
Ww. S_ COLLINS, 171 Bway, N. Y 
CHILION JONES, Gananoque, Can 
WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Ill., and 
HARRIS & COWDERY, Ashtabula, Ohio. " 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 





[St. Louis, Mo 


J. MH. BULLARD, General Manacer, SPRINGFIELD, MASS. 
GEO. M. SMITH, Los Angeles, Cal. 

J. M. DAVIDSON, Columbus, Ohio 

1. C. HOWES, Kansas City, Mo. 











LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ee. AM Spee AND 
COST OF COTTO ASTE. PRE- 
—" DRIPPING "AND SPATTER- 


2 ata E FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating 6o., 


41 Coal Exchange, Scranton, Pa. 









DRCESTER MACHINE SCREW CO. 


SEND FOR CATALOGUE. 


__YVYYTY 
CESTER. 
NINO 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 















PP. BLAISDELL & &CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





PHOSPHOR: BRONZE. cot 
RED, ow. 6048 % 
BABBITT METALS 


PAUL S.REEVES aig 
760 S.BRoAD ST. 


KEUFPEL & ESSER C0, 127 FuLton st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufacturers of t DRAWING MATERIALS, &c. 











“SUPE RIOR SWISS” DRAW ING INSTRUMENTS. 

‘BEST GERMAN” DRAWING INSTRUMENTS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 


EAGLE 
ANVIL 
“og WORKS, 
Trenton, N. J. 





Os 
Ce" 















The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rantec and 
lower price. 

Wee 


HARLES MURRAY= a 


BS ENGRAVER on WOOD \@ 
3 ANN ST. 4 NEW YORK: 


L.W. POND MACHINE CO. 


Manufacturers of and Dealers in 











Iron Working Machinery. 
mieten Fe by ke Bel ia 


Shifter, ‘patented Ni Ov. 2, 1886, 

140 Union St., 

Worcester, 
Mass. 


Lodge, Davis & Co. 
Lake & Canal Sts., 
CHICAGO, 


Western Agents. 





ADAMS AUTOMATIC 


BOLT*°NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


| CAPITOL 


MANUFACTURING CO. 
CHICAGO. 








i 





i 
i 
L 
. 
! 





their kind. 
oil companies 


last year. Send for dese ription to 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 



























AMER [CAN 


14. 
“WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLS FOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LON & ALLSTATTER GO. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


ME MACHINERY CO. 


CLEVELAND, OHIO, 


At 
Manufacturers or ‘** ACME ’”’ 
Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 








Hamilton 


OHIO. 















PAT. DEC. 5, 1882. 
PAT. DEC, 4, 18838. 
PAT. AUG, 25,1885, 
















Mtl GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 


P hespho Dronge. 











THE WATER MOTORS 


OF THE 
BINGHAMTON HYDRAULIC POWER Co. 
BINGHAMTON, N. Y. 


THE OPEN SIDE {ROM PLANER. 


ina aes P THE most efficient and the 
Their value and efficiency are uni- omical means o 


most economical means of ob- 
taining small power. A Motor 
which does the greatest 
. amount of work with 
the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
* Presses, Elevators, 
. Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mec shanism. 
Write for descriptive circu- 
7 lar ard prices. Mention this 
= paper. 


versally acknowledged and endorsed. 


DETRICK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 

















PATENTS. 


Until October 1st may fees, as attorney, due only on 
allowance it desired. Writ rit 
W.H. BABC OcK, 

Washington, D. © 


= COMPLETE STEAM PUMP) * 
4 ONLY SEVEN DOLLARS = 


DEMAND THIS, PUMP 
(0) um 0016) =! 


513 Seventh St., , P.O. Box 220, 
Formerly E a rin Pate nt Otlice, 
THIRTEEN YEARS’ PRACTICE. 


$100 Reward. 


: OR WRITE. 
TO US FOR’ PRICES. 
Van DuZeEN’s PaTteENT 


MAV/NN | DU >4 ait s 8 0 oo 


SOLE MAKERS 
INCINNATI, —— ——4 


—— ¥ 


ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 





DEALER 








To stimulate the inventive genius of the 
Machinists of the United States, we propose 
to pay the above amount on Sept. 1st, 1889, 
to the machinist submitting to us the 
most original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 
patentee ; we merely reserving the first right 
to purchase said improvement or operate 
same under a royalty, upon such terms as 
may be agreed upon. 

The money has been deposited with the 
AMERICAN MAacurnist, and will be remitted 
by them upon our order to the snecessful 
competitor decided upon by us, whose name 
will be published by us in this space Sept. 
-5th, 1889 issue. 

Drawings must be submitted to us on or 
before August 15th. 


LODGE, DAVIS & C0, 


~ CINCINNATI, OHIO. 


a" See Advertisements, pages 15 and 16 








5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 


12 Sizes 


8 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines, 
3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 
Also large variety of Tools in this line, making 
complete outfits for Bolt shops, Catalogue sent on 


application. Apply to 


THE NATIONAL MACHINERY 6O., 


TIEEIN, OHIO. 











MACHIN NIST [ Juty?18, 


1889 














SOUTHWARK FOUNDRY & MACHINE CO., 


_ PHIL ADELPHIA, 


PENNA. 














BOILERS. | BLOWING ‘2, 
TANKS. | REVERSING 
STEAM | ENGINES. 
HAMMERS. |" CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. . = STEAM PUMPS 
PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. DURABILITY. 


BEMENT, MILES & CoO.. 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 


CLOSE REGULATION. 





Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 


M ACH { N L TOO LS For Boiler Makers. Bridge Builders, Ship Builders, Rail- 
9 








road Shops, Locomotive and Car Builders, etc. 


_— = =< 
——— | Improved 
wks. LES} JOM Jones. Boiler Plate 
Planer. 


Right Sizes. 





=z 8’x20’ length 
; of cut. 


STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, De ~e Gauges, Screw 
Pitch and Center Gauges, H ardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 











Limited Feet in Space 
















EIA LSEY’S 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 


—AUTOMATIC—— 


mine STRAIGHTENER AND CUTTER. 































, | LIGHT. COMPACT. HANDY. 
re 3 Specially adapt- 
até ed to Locomo 
24 = | tive Engine and 
22, =| Boiler Work. 
Manufactured by the 2~3 | = | Also for drilling 
Collins-Gidbons Mfg. Co., eat eieoe seameee 
g ridge work. 
20 SOUTH 2nd ST., & Manufactured 
ST. LOUIS, MO, s by 
E\T.T. McCabe, applet torn 
7 121 LIBERTY ST., N. Y. 
iat TT l rT T ib T rT rl ld i bh bh |" |! sie my THT] ay 
ER 2° JoortnateicureyD SYRACUSENY “a 
CINCINNATI, | hi ' ly “| iF ! (¢c 
J.A.FAY & CO me ittilititiihilils 





w OHIO, U.S.A. 
MACHINIST'S SCALES, 
PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, pleating Tenoning, Mor- 
tising, Boring, and haping, etc. 


N. Y 








weeAvet TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


» WATERBURY, CT, 


Sed for Circular. 


OOD WORKERS. 


Band, Scroll and C ire ular Saws, Re- 
/ sawin, "Machines, Spoke and Wheel | 
== Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel- 


lence. 
W. H, DOANB, Pres, D, L, LYON, Sec'y. 








fe Variety and Universal 






































Jury 18, 1889] 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
F anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


= mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: WI L SIMPSON. {0 TELEPHONE BUILDING,  N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
» 18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the —— in heating s on ms is gre “ig | reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 

speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
Can be adapted to suit a wide range 





to a minimum. 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


A 33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
Be GUARANTEED norco 0 in 














ANY Other Gas Engine 
doing the same work. 





SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA. N, Y. 
New York. 





45 Dey St., 
Hill, Clarke & Co., 
Boston, Mass. 


ro S. Canal St.. Chicago, III. 














gy PAINTED Post, sv. | eee Friction Clutch Pulleys, 
= HOISTING ENGINES, 
ARMSTRONG ELEVATORS, 
pores STEAM AND BELT POWER. 
rahe THE D. FRISBIE COMPANY. 
Workmanship | 114 LIBERTY STREET, NEW YORK. 
% _ Dane price. | PATENT UNIVERSAL SCREW-CUTTING CENTER 
New York Selling Agents, H. J. BARRON & 00., 40 Cortlandt S| OEP eco, TWIST DRILL GAUGE. 





Fine Machimsts’ Tools.—-E. Boston, Mass.—Send for Circular. 


BOSTON 
=| MACHINERY 


IMPROVED PATENT POR- 
TABLE ROPE HOIST. 


Quick lifting, quick lowering, 
Hatchway and Outrigger 
Hoist, Dumb Waiter and Ele- 
vator Gearing, Center Grind- 
Drill Gu.des, Adjusta- 
ble Clamping Blocks &e 
Send for Catalogue. 


ENERGY MFG. CO., 











1115 to 1123 §, 15th St., Phila, Pa. 
16 in.x42 in Planer, Rridgeport, new. S | 0 R i nm 
24in.x6 ft. Powe 
30 in. xBft. * each Atherton, Powell & H. & P. new In view of the increased demand for our 
36 in.x14 ft. Betts, eo 
36 in.xl0 ft. New Haven, 
6-5-10-12-15 in Crank Shapers. TOOLS 
15x20 in. Friction Shapers. i 
20-24-26 and 32 in. Geared Shapers. in New England, we have opened at 
14 in. x6 ft. Lathe, pouedell, new. ure ase r 
14 in. x7 ft. = sogert, . 23 & 25 p h St eet Boston 
15 in. x6 and * ft. Porter, = }] ] 
ls in. x6 ands ft. Blaisdell, si 5 wr E = - - 
16-20 in.x6-%-10 & 12 ft, Bridgeport “ n connection with Messrs. CHANDLER & FAR- 
18 in. x8-10-12 ft. Different Makes, “ | QUHAR, of that city, a depot for the exhibition 
20 in. x8-10-14ft. Ditferent Makes, and sal f 
20in. any length Be a’ Bridgeport, en and Sale of our 
20 in, x12 ft Wheeler, air. 
22in. x12 ft Niles, heavy, good. IMPROVED ENGINE LATHES 
24 in. xs-10-12 Bridgeport, new. b] 
24 in. x16 ft. New Haven, cheap. 


BRASS WORKING TURRET LATHES, 


26in.x12 ft 


2s in. xl4-16 & 18ft. Engine Lathes, F. & 8. new. 


SHAPERS, DRILL PRESSES, ETC. 


pod & 50 inch Pulley Machine, Stevens, good. 

sement Car Axle Lathe, - . a . 

20in, Drill De new. t" Complete Engine Lathes, Automatic Stop. 
20-23 25 28 inch Drills Bl aisde ll, = 


- tt" Complete Drill Presses, Automatic Stop. 


20-25 Y8 32 inch 


ra in. Plain Drill, ay Bond, , fair. (® No charge for extra features. 

42 in. Drill Bk. G. & Feed, N. S. E. Co. ood. er oO % ,8 2 ee 

At. Aree VWnivonsel fadinl Dol: —- t#~ Complete Machine Shop outfits a specialty. 
15x5 Square-Arbor Lathe, Am. Tool and Mch.Co. good, (2 All tools f. o. b. Boston. 

Cabinet Turret Lathe, Lodge, Davis & Co. new. 

No.2 4Screw Machine, Brown & Sharpe. - 

Ames Index Milling Mac hine, fair. 

Lincoln Pattern, good order. 


No. 1 and 3 Unive rsal Miller, Brown & Sharpe, 
Yo. 2 Plain 

No 8 Surface Grinder, 

48 in. Gear ¢ ‘utter, each 
Cold Rolled Shafting in Stock. 

for what is wanted. 


_ mew. 
fair order. 
Al 


LODGE, DAVIS & CO. 


23 & 25 PURCHASE ST., 
BOSTON. 


WORKS: CINCINNATI, OHIO. 
2 See advertisements, pages 14 and 16. 


Gould & H.. &P 


Send for List. Write 





E. P. BULLARD, 


62 College Place and 72 Warren Street, New York. 


MACHINIST 








ee ee 
STEAM ENGINES 


aRIEDX 
rut 
CONTRACTS TAKEN= 


FOR tb NER 
sont 0 PLAN 





6 CALLS 
[Ron WorKs 


6 6 GRE. LISSO. 
! OFS ENGINES, 


Rich Pressure 


endensingwt Gmpoin 


TUBULAR BOILERS. ° 
HEAVY FLY WHEELS 


“a ‘A SPECIA 
= N SIZ ZES UP TO 
G6 FT. DIA. BY IN FT Face 


\d 





Eclipse Corliss Engine. 








NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69 S. Clinton St., Chicago, 
WESTERN AGENT 








FRICK COMPANY, builers 


WAYNESBORO, PA. 





‘A GENUINE 


“CORLISS.” 





ISS OF /MpROVED 


cot SS ANES!| 


LIDE VALVE ENGINES 
STATIONARY BOILERS, 


GENERAL MACHINERY, @/- 
IRON AND BRASS CASTINGS # 


eal rorer iat 


COAL AND IRON EXCHANGE, = 
Cor.CornTLANDT&CHurcHSt. . 


[opens \JSITEnILL, 


ENB UR Cy 






















Send $1.00 for 
Catalogue D. 


Over 550 Pages 
fully Illustrated. 


FRASSE & 60. 
FINE TOOLS 


& SUPPLIES, 


92 PARK ROW, 
NEW YORK. 














The best Engine in America for Heavy Work. 
WILLIAM TOD & CO. 


Youngstown, Ohio. 








VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


) Van Duzen Gas Engine CO., 
- 60 E. 2nd St., CINCINNATI, 0, 
The J. A, MACKINNON MACHINE CO., Agents, 22 Warren St., N. Y. 





JON 






MeLA RacN, 


aa 
Engines, 


“ AIR 
», Compressors 


= and 
BOILERS. 
HOBOKEN. N. J- 








Almond Drill Chuck, 


ag Sold at all Machinists’ 
2 Supply Stores. 


 T.R. ALMOND, 






Brooxtyry, N. Y.- 


88 & 85 Washington St. 





The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. y 


Manufac ture rs of 


Thy "ONDER 








Corliss Engine 


SEND FOR CATALOGUE, 





STEARNS MF CO. 






bps from 15 to 400 i. —_ 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





AMERICAN 





MACHINIST 





{Juty 18, 1889 





































BROWN & SHARPE MIG. CO, 


Providence, R. I., Manufacturers of 
MACHINERY AND TOOLS. 


Description of No. 2 V ertical Chucking Machine. 
Patented August 4th, 1885. 

With this Machine from two to four times as much work 
can be accomplished in a givem time as can be done upon an 
Engine Lathe, and in a much saperior manner, the work 
jw! more easily trued and fastened in place than upon any 
machine having a horizontal spindle, and the different tools 
in the turret-head easily brought into operation in suc- 
cession, while, from tbe perpendicular position of the same, 
the chips fall through the center of spindle of revolving table 
to the floor, causing no trouble by clogging of reamers, &c. 

it has the Capacity to takea pulley 36 in. diam., 16 in. 
face, and hub of 12 in. in length, rad to bore a 4-in. hole in 
same, making two or three cuts, and finish by reaming, with- 
out removing the tools or work. 

The Revolving Table is driven by a 5-step cone for 3 
in. belt, and geared 6 tol. Steps of cone so graded as to make 
cutting speed uniform for 5 different diameters of holes. 

The Turret has 4 holes 1 34 in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward mo- 
tion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed from 
the finest ever needed to the coarsest required, it has quiek 
opeen by hand, and is counterbalanced by a weight inside 
of column 

Weight, 4,400 Ibs. 


ILLUSTRATED CATALOGUE MAILED ON APPLICATION. 


WESTERN AGENT, S. A. SMITH, 


23 South Canal St., Chicago, Ill. 











NILES TOOL WORKS 


OHIO. 


HAMILTON, 


MACHINE TOOLS, 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single AxleLathes. Axle Cutting- 
off and Center- 
ing Machines. 
Car Wheel Bor- 
. ing Machines. & 
Hydrostatic 
Wheel Presses. 
Car Wheel 









Turning 
Lathe. 


NEW YORK, 
98 Liberty St. 


CHICACO, 
Phenix Building. 


PHILADELPHIA, 
705 Arch St. 


PITTSBURCH, 
Penn Building. 














JENKINS AROS. PUMP VALVES. 


We make a specialty of Hard Rubber| JENKINS BROS., 
Pump Valves for Hot Water, Oils and Acids, | 74 John St., New York, 


also for very high pressures. | 54 Dearborn St., Chicago. 
Accept no Pump Valves as JENKINS or | |Q5 Milk St., Boston. 
JENKINS BROS., unless stamped like cut.' 21 No, Fifth St., Phila, 


SHAPERS, ENCINE LATHES & DRILLS. 
LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 




















. 2 ine hu pr ight Drills. 25 inch Back Geared, 2 
3. mu an = 
3 BZ 2, 32 and 40 inch Power Feed Drills. M4 
A w. 
3S F} nm 
me oa 
Zs tw ms fe 
mae ne 
ee 
BS | P on 
<a. a 
mEZe fa 
Qe ma 5 
2S. _—— 
ae - 
tas ~ 
e .® 3 +4 
| a 5 
= a —— a “See advertisement, page 15.) 

NEW YORK, PHILADELPHIA, BOSTON, CHICACO, 
115 Liberty Street. 19 North 7th 8t. 23 & 25 Purchase St. Cor. Lake & Canal Sts. 
GoutD & EBERHARDT 

ree FE GARVIN & CO, 


Laight & Canal Sts., New York, 


Manufacturers of 
Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 

The machine 
shown in cut is es- 
pe cially de signed 

or jobbing,and is 

fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
shaft has a cone 
= pulley with four 
= sizes, 


APPLY TO 





Turns out 20 per eent. more work than any other. 


Eherhardt's New Dri 








4G EAR AND RA CK CUTTING TO ORDER. 








single and multi-spindle. 





Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 


THE PRATT & WHITNEY CO., 


Hartford, Conn., 


MANUFACTURE 
Upright Self-Feeding 





WESTERN BRANCH, 100 West Washington St.. Chicago. Ills. 





THE BILLINGS & SPENCER CO." 






— MANUFACTURERS OF— 


BILLINGS’ 


Drop Forged of Bar Steel. 


TAP AND 
REAMER 


Three Sizes, 





WRENCHES, 


A Full Line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 





7 WARNES & 
a sVAREY, 










Machine Tools 


FOR 


lronzBrass 
Work. 


Illustrated 
Catalogue. 








graphs 
pplication. 


Lowell, Mass., U. 8. A. 


g Cuts, Photo 


and Prices turnished on a 
ee LW, A. 


Manufacturer of ENGINE LATHES 


from 16to 48 in. swin 














GEO. W, FIFIELD, 





Gear Wheels and Gear Catting.—I make ¢ be 
order, or cut teeth on g blanks sent tome. Of all kinds. 
all sizes to six ft. dm. Small orders or large ence. Fine 


cheap g._ Small cast g. Ready made brass g by mail at ow 
prices. Bevel g with \ porto | yiened 7 and Book on 
g,$l. Facilities c: ee Send for cat. 





h 
Eo. B. a. ty -4 Beverly 8t., Boston, Mass. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 








REMOVAL 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the eae : 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand. coal, coke and pig iron; 
ample and convenient washrooms forthe men ; fire” 
proof two-story pattern storage; blacksmith shop 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad_ running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and anumber of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

1 our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainiield, W. J. 








J. M. ALLEN, President. 


Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, SrEconp VICE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


MACHINE TOOLS. 








aviiners tacisaatoteaoriss | THE G. A. GRAY Co., 
'W. P. DAVIS, ? 477-479-481 SYCAMORE STREET, 
ceeteitaninaae. CINCINNATI, OHIO. 
(NES. PRATT & LETCHWORTH, 
PROPRIETORS 





BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 





= = 








[RON & 














TreHendey yachin wl 
G. BRASS 
WORKING 





FOOLS 
Mactl Msc 


Seno For Our CATALOGUE 








9 u.m.cARPENTER 
PAWTUCKET.R.I. 


tay 


DEQUURUUGERE NET 


Manufacturer 


APS & DIE 








